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(54) [TITLE OF THE INVENTION] 

A SLOT DIE, ADJUSTMENT METHOD 
AND MANUFACTURING METHOD 



OF SLOT INTERVAL OF SLOT DIE, 
OF OPTICAL FILMS 



(57) [ABSTRACT] 
[SUBJECT] 

It offers a slot die with possible adjustment of slot interval, adjustment method of slot 
interval of the slot die, and manufacture g method of optical films of which coating film 
thickness in a width direction is uniform, 

[MEANS OF SOLUTION] 
A slot die that coats by approaching a pointed end of a lip of slot die to a surface of 
continuously traveling web and by emitt ng a coating solution from the slot, and said slot 
die is characterized by the fact that beim;; constituted of at the least two blocks capable of 
being divided at the slot portion, and s lid two blocks are made up of group of two or 
more bolts of which positions from the lip varies, and it is possible to adjust the slot 
interval by either increasing or decreasing a clamping force of each bolt of said group of 
bolts. 

[SELECTED DRAWING] NONE 

[CLAIMS] 
[CLAIM ITEM 1] 

A slot die that coats by approaching 
continuously traveling web and by emitting 
die is characterized by the fact that 
blocks capable of being divided at the 
group of two or more bolts of which 
adjust the slot interval by either increas ng 
said group of bolts. 



, 4 



said 



pointed end of a lip of slot die to a surface of 
a coating solution from the slot, and the slot 
slot die being constituted of at the least two 
slot portion, and said two blocks are made up of 
positions from the lip varies, and it is possible to 
or decreasing a clamping force of each bolt of 



[CLAIM ITEM 2] 

The slot die described in the claim iteri 1, wherein adjustment of slot interval is possible 
by either increasing or decreasing the thickness of side shim plate that is arranged at the 
end of at the least one side of said slot f ortion. 

[CLAIM ITEM 3] 

An adjustment method of slot interval of said slot die that coats by approaching a 
pointed end of a lip of slot die to a sur ace of continuously traveling web and by emitting 
a coating solution from a slot, and thi adjustment method of slot interval of slot die is 
characterized by the fact that said slot die is constituted of at the least two blocks capable 
of being divided at the slot portion, and said two blocks are made up of group of two or 
more bolts of which positions from tic lip varies, and it is possible to adjust the slot 
interval by either increasing or decreasing a clamping force of each bolt of said group of 
bolts. 
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[CLAIM ITEM 4] 

The adjustment method of slot interval 
wherein adjustment of slot interval is mide 
side shim plate that is arranged at the end 



of a slot die described in the claim item 3, 
by increasing or decreasing the thickness of 
of at the least one side of said slot portion. 



[CLAIM ITEM 5] 

A manufacturing method of optical films through coating by approaching a pointed end 
of a lip of slot die to a surface of contir uously traveling web and by emitting a coating 
solution from a slot, and the manufactuiing method of optical films is characterized by 
the fact that said slot die is constituted of at the least two blocks capable of being divided 

are made up of group of two or more bolts of 
slot interval is adjusted by either increasing or 
of said group of bolts. 



at the slot portion, and said two blocks 
which positions from the lip varies, and 
decreasing a clamping force of each bolt 



[CLAIM ITEM 6] 

The manufacturing method of optical! films described in the claim item 5, wherein 
coating is carried out by using a slot lie of which slot interval is adjusted by either 
increasing or decreasing the thickness of side shim plate that is arranged at the end of at 
the least one side of said slot portion. 



[CLAIM ITEM 7] 
The manufacturing method described 
optical films being 1400 ~ 4000 mm. 



in either claim item 5 or 6, wherein width of 



[DETAILED EXPLANATION OF TH^ INVENTION] 
[TECHICAL FIEDS] 
[0001] 

This invention relates to a slot die, adjikstment method of slot interval of the slot die, and 
manufacturing method of optical films, and in further details, it relates to the slot die of 
which slot interval is adjustable, adjus 1 ment method of slot interval of the slot die, and 
manufacturing method of optical films of which coating film thickness in a width 
direction being uniform. 

[BACKGROUND TECHNOLOGIES] 
[0002] 

Thin optical film forming methods si eh as sputtering or plasma CVD and the like are 
generally known to show a defect of poor productivity due to them being through a batch 
treatment; and in recent years, thin optical films have been produced at high productivity 
with reasonable cost by various wet methods that is represented with a roll coater. 
However, problem of streaks in a TI) direction (width direction of the films) and a 
problem point of uneven film thickness precision and the like have been noted, and 
improvement has been desired on the i manufacturing method of various thin optical films 
to which a strict film thickness precision is required and show such effects as UV ray 
blocking effect, heat ray reflection effect, or reflection prevention effect and the like has 
been required. 
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become inhibited 
side of a multi-layer anti-reflective film 



When manufacturing thin optical films such as anti-reflective films and the like through 
coating and drying, due to uneven thicknsss of [merely] several nm, the optical functions 
In particular, as a low refractive index layer is arranged at a surface 
even with a slight thickness fluctuation of the 
thickness, it results in uneven color of reflected lights. Results of studies made by these 
inventors showed that this is due to wet coating weight being 10 fim or less to cause 
unevenness of the rate of projection at a |die exit due to less flow rate that flows inside of 
the die. 



1 . However, according to this method, 
width direction with good precision, it 
good coating film thickness distribution 



[0003] 

As a method to improve film thicknesjs precision, the method to assemble a shape of 
pointed end of slot die coater at good precision has been disclosed in the reference patent 

, ;is it is not possible to assemble a slot interval in 
; has been known to present a problem of not so 
n a width direction. 



[REFERENCE PATENT 1] Japanese Patent Application, Tokkai 2003-275652 
publication 



[DISCLOSURE OF THE INVENTION 
[SUBJECTS SOLVED BY THIS INVENTION] 
[0004] 

The purpose of this invention is to offer 
adjustment method of slot interval of 
films of which coating film thickness in 



a slot die of which slot interval is adjustable, 
slot die, and manufacturing method of optical 
a width direction being uniform, 



the 



[MEANS USED TO SOLVE THE SUBJECTS] 
[0005] 

Above-explained subjects of this invention can be attained through constitutions 
described below. 

[0006] 

(CLAIM ITEM 1) 

A slot die that coats by approaching k pointed end of a lip of slot die to a surface of 
continuously traveling web and by emitting a coating solution from the slot, and the slot 
die is characterized by the fact that smd slot die being constituted of at the least two 
blocks capable of being divided at the slot portion, and said two blocks are made up of 
group of two or more bolts of which positions from the lip varies, and it is possible to 
adjust the slot interval by either increasing or decreasing a clamping force of each bolt of 
said group of bolts. 

[0007] 

(CLAIM ITEM 2) 

The slot die described in the claim itejn 1, wherein adjustment of slot interval is possible 
by either increasing or decreasing the t lickness of a side shim plate that is arranged at the 
end of at the least one side of said slot ] x>rtion. 
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[0008] 

(CLAIM ITEM 3) 

An adjustment method of sot interval oft said slot die that coats by approaching a pointed 
end of a lip of slot die to a surface of continuously traveling web and by emitting a 
coating solution from a slot, and the adjustment method of slot interval of slot die is 
characterized by the fact that said slot di<; is constituted of at the least two blocks capable 
of being divided at the slot portion, and said two blocks are made up of group of two or 
more bolts of which positions from the lip varies, and it is possible to adjust the slot 
interval by either increasing or decreasir g a clamping force of each bolt of said group of 
bolts. 

[0009] 

(CLAIM ITEM 4) 

The adjustment method of slot intervjal of a slot die described in the claim item 3, 
wherein adjustment of slot interval is made by increasing or decreasing the thickness of 
side shim plate that is arranged at the end of at the least one side of said slot portion. 

[0010] 

(CLAIM ITEM 5) 

A manufacturing method of optical fililns through coating by approaching a pointed end 
of a lip of slot die to a surface of conti luously traveling web and by emitting a coating 
from a slot, and the manufacturing me hod of optical films is characterized by the fact 
that said slot die is constituted of at the least two blocks capable of being divided at the 
slot portion, and said two blocks are made up of group of two or more bolts of which 
positions from the lip varies, and sbt interval is adjusted by either increasing or 
decreasing a clamping force of each bol ; of said group of bolts. 



[0011] 

(CLAIM ITEM 6) 

The manufacturing method of optical 
coating is carried out by using a slot 
increasing or decreasing the thickness 
the least one side of said slot portion. 



films described in the claim item 5, wherein 
die of which slot interval is adjusted by either 
side shim plate that is arranged at the end of at 



of 



[0012] 

(CLAIM ITEM 7) 

The manufacturing method describe^ in either claim item 5 or 6, wherein width of 
optical films being 1400 ~ 4000 mm. 
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offer a slot die with adjustable slot interval, 
slot die, and manufacturing method of optical 
in a width direction. 



of 



coating film thickness in width directior 
said slot die is constituted of at the leasi 



[EFFECTS OF THIS INVENTION] 
[0013] 

According to this invention, it can 
adjustment method of the slot interval 
films with uniform coating film thickness 

[0014] 

Regarding the slot die that coats by ap broaching a pointed end of a lip of slot die to a 
surface of continuously traveling web, a] id by discharging a coating solution from a slot, 
these inventors found as a result of vigo ous studies that a slot die that provides uniform 

i can be attained through such slot die of which 
two blocks capable of being divided at the slot 
portion, and said two blocks are made u] ) of two or more blocks of which positions from 
the lip varies, and slot interval can be adjusted through either increase or decrease of a 
clamping force of each bolt of said grout of bolts. 



[0015] 

This invention is further explained in details below. 
[0016] 

This invention is explained by using Figures 1 ~ 6. 
[0017] 

The Figure 1 illustrates a diagonal viiw of this invention's a lot die. The slot die is 
constituted of at the least two blocks (front bar (101) and back bar (102) ) that are capable 
of being divided at the slot portion (108), and two blocks are made up of group of two or 
more bolts (first group of bolts (104), second group of bolts (105) of which positions 
from the lip (107) varies, and adjustment on the interval of slot (108) can be done by 
either increasing or decreasing of a clamping force of the bolt (109). Side block (103) is 
closely attached to both ends of two blocks. Adjustment on the interval of the slot (108) 
is possible through either increase or decrease of the thickness of a side shim plate (110) 
that is arranged on at least one end of oie side of the slot portion (108) besides means of 
either increase of decrease of a clamping force of the bolt (109). 



[0018] 

Regarding the coating, distance (coating gap) of a pointed end of the lip (107) of slot die 
to a support body is about 50 - 1 50 um, and in addition, reduced pressure at upper stream 
part is -200 ~ -400 Pa, and a coating solution is set at prescribed temperature by using a 
heat exchanger of a jacket hot water method and a static mixer, and is sent to the slot die 
through an inlet pipe to be discharged onto a support body from the pointed end of the lip 
(107). It is preferable when liquid temperature control is done with set temperature of ± 
0.5°C from the standpoint of reducing variation rate of viscosity of the coating solution. 



[0019] 

The Figure 2 illustrates a frontal plane view of the slot die that is illustrated in the 
Figure 1. (L|) shows the distance from a pointed end of the lip to the first group of bolts, 
and (L2) shows the distance from a poinied end of a lip to the second group of bolts, (a) 
shows the distance of the first group of b^lts and second group of bolts, and (b) shows the 
distance of second group of bolts and a bottom plane of the slot die, and (c), (c*) show the 
distance of the first group of bolts that are adjacent to each other, and (d), (d') show the 
distance of the second group of bolts thai are adjacent to each other. 



[0020] 

It is preferable when each distance 
100mm >c>5mm, 100 mm >c' >5mm. 
>L|> 30 mm, and 305 mm >L 2 > 35 mm, 
bolts that are adjacent to each other does 



[0021] 

According to the case when group of 
that is located at the side nearby and 
interval is desired to be adjusted is 
bolts and second group of bolts, 
dimension that is aimed, slot interval is 
the force larger than the clamping force 



varied 



set as 100 mm >a>5mm, 100 mm>b>5mm, 
100 mm >d>5mm, 100mm>d'>5mm, 300mm 
Furthermore, distance of bolts of the group of 
not necessarily need to be equal. 



bolts I 



happen to be two, clamping force of the bolt 
immediately underneath to the portion where slot 
at 50N.cm or greater between the first group of 
Wlten slot interval happens to be larger than the 
idjusted by clamping the first group of bolts with 
of the bolts of the second group. 



[0022] 

The Figure 3 illustrates a diagonal vie\k of this invention's other slot die. The slot die is 
constituted of at the least two blocks (front bar (101) and back bar (102) that are capable 
of being divided at the slot portion (1C8), and two blocks are made up of two or more 
group of bolts (first group of bolts (10^ '), second group of bolts (105'), and third group 
of bolts (106*)) of which positions from the lip (107) varies, and interval of the slot (108) 
can be adjusted by either increasing 01 decreasing a clamp force of the bolt (109). In 
addition, besides increase or decrease of a clamping force of the bolt (109), interval of the 
slot (108) can be adjusted by either increasing or decreasing the thickness of side shim 
plate (110) that is arranged at the end of at the least one side of the slot part (108). Side 
block (103) is closely attached to both snds of two blocks. Besides increase or decrease 
of a clamping force of the bolt (109), i iterval of the slot (108) can be adjusted by either 
increasing or decreasing the thickness of side shim plate (not illustrated in the Figure) 
that is arranged at the end of at the least one side of the slot portion (108). 
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[0023] 

The Figure 4 illustrates a frontal plane 



shows the distance from a pointed end 



distance of the first group of bolts and 



view of the slot die illustrated in the Figure 3. 



(Li) shows the distance from a pointed und of a lip to the first group of bolts, and (L2) 



of a lip to the second group of bolts, and (L3) 



shows the distance from a pointed end 0 F a lip to the third group of bolts, (a) shows the 



the second group of bolts, and (a') shows the 



distance of the second group of bolts and the third group of bolts, and (b) shows the 
distance of the second group of bolts and a bottom plane of the slot die, and (c), (c')show 
the distance of bolts of the first group of bolts that are adjacent to each other, and (d), 
(d')show the distance of bolts of the secc nd group of bolts that are adjacent to each other, 
and (e), (e') show the distance of bolts of the third group of bolts that are adjacent to each 
other. 



is set as 1 00mm>a> 5mm, 1 00mm>a'>5mm. 
1 00mm>c 5 >5 mm, 1 00mm>d>5mm, 
1 00mm>e'>5mm, 300mm>Li>30mm, 



[0024] 

It is preferable when each distance 
100mm>b>5mm, 100mm>c>5mm 
1 00mm>d'>5mm, 1 00mm>e>5mm, 
305mm>L 2 >35mm, and 310mm>L 3 >40ifim 

[0025] 

In the case when group of bolts happen to be three, clamping force of the bolt that is 
nearby and immediately underneath of tie portion where the slot interval is desired to be 
adjusted to be changed to 50 N.cm or n)iore between the first group of bolts and the last 

end of the lip. When slot interval happens to be 
interval is adjusted by claming the first group of 



group of bolts counting from the pointec 
larger in dimension than it is aimed, slot 
bolts with the clamping force that is greater than the bolt of last group of bolts counting 



from the pointed end of the lip. When 
than it is aimed, the slot interval is adju 
from the pointed end of the lip with the 
group of bolts. Other group of bolts is 



slot interval happens to be smaller in dimension 
u>ted by clamping the last group of bolts counting 
i damping force that is greater than that of the first 
s damped with the clamping force of the bolts that 
are in between first group of bolts and last group of bolts counting from the pointed end 
of the lip. 



[0026] 

According to this invention, varied position: 
Li, L2 shown in the Figure 2 and L1X2 
mm or greater. In the case of group of polts 

[0027] 

The Figure 5 illustrates a disassembled view of other slot die of this invention. Side 
shim plate (1 10) is arranged at both ends of the slot portion. 



s of the group of bolts from the lip refers to 
and L 3 shown in the Figure 4 are different by 5 
happen to be four, the same may be applied. 
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[0028] 

The Figure 6 illustrates a diagonal 
Interval of the slot can be adjusted by 
shim plate (110) arranged at both ends 
closely attached to both ends of the two 



of the slot die illustrated in the Figure 5. 
either increasing or decreasing the thickness of side 
of the slot portion (108). Side block (103) is 
blocks. 



optical 



\ thickness 



[0029] 

According to the manufacturing of o] 
when it is 5 - 25 urn. When film 
or less, uniform coating becomes difficult, 
25 um, drying period becomes long 
disturbances causing local unevenness. 



films, coating film thickness is preferable 
immediately after coating happens to be 5 um 
and on a contrary, when it happens to exceed 
to tend to be affected with various external 
is preferable when it is 7 ~ 23 um. 



[0030] 

The optical films relating to this invention are characterized by the fact that they are 
attained through above-explained manufacturing method, and according to this invention, 
it is preferable when said optical films are of anti-reflective films. 



[0031] 

Characteristic of anti-reflective films <^f this invention is that being a laminate body of 

the order of a high refractive layer and a low 
refractive layer from the support body slide on at the least one plane of the support body 
(in some cases, other layers are also addsd). 



is lower. Refractive index and film 
measurement of spectral reflectivity. 



[0032] 

The anti-reflective laminate is prepared by setting the optical film thickness of a high 
refractive layer and a low refractive layer to X/4 based on the lights with wavelength X. 
The term optical film thickness refers t > the rate that is defined by the sum of refraction 
(n) of the layer and film thickness (d), tfigh/low of refractive index is almost determined 
by the metals or compounds included there; and for instance, refractive index is set 
through combination of compounds that include Ti that is high, Si that is low, and F that 



thickness are calculated by calculating through 



coating a solution that includes metal compounds 
optical characteristics are determined only by the 



[0033] 

At this tine, when attaining a film by 
on a support body, these anti-reflective 
physical film thickness as explained abpve, 

[0034] 

In particular, hue of reflected lights at nearby 550 nm changes between purple red to 
purple blue when film thickness happsns to slip by a mere several nm. Although this 
uneven color remains hardly noticeable when quantity of lights transmitted from a 
display happens to be many, when qiantity of light happens to be less, uneven color 
becomes prominently noticeable when a display is turned off, and shows deterioration on 
the quality. 
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[0035] 

In addition, when discrepancy on the 
possible to reduce reflective index at 40(1 
prescribed anti-reflective characteristics. 



[0036] 

[SUPPORT BODY] 
Regarding support body that is used in 
are placed, for instance, polyester fr 
polyether sulfone film, or norbornene 
particular, cellulose ester film is preferable 
cellulose ester film that is drawn in at the 



film thickness happens to be large, it is not 
~ 700 nm, and it becomes difficult to attain the 



this invention, although no particular limitations 
ms, cellulose ester film, polycarbonate film, 
esin film and the like may be mentioned. In 
in this invention, and more preferably, 
least one direction is regarded as favorable. 



[0037] 

Drawing is preferably conducted at 



progression direction), and at 1.02 * 
more preferable when it is biaxially 



02 ~ 1 .50 x in a longitudinal direction (machine 
x in a cross direction (width direction), and it is 
drav^n in longitudinal as well as cross directions. 



1.52 



[0038] 

Regarding drawing method, although no particular limitations are placed as long as 
being the method capable of drawing, for instance, a method that passes a web through 
several closely gapped rolls, a method that holds both ends of a web with clips and the 
like to draw in a width direction, or method that holds with clips to widen the distance of 
clips is widened in a progression direction to draw, and the like may be mentioned; and 
all of such methods may be used favorably. Regarding drawing, it shows effects that not 
only to increase the strength of support jody but also to improve its plane property, and it 
can improve uniformity of reflective injiex over the entire area of the support body as an 
anti-reflective film. 



[0039] 

Although no particular limitations are 
cellulose ester that is favorably used in 
and the like may be mentioned. In addition, 
either alone or by mixing at optional 
of the cotton linter is used. 



placed on the cellulose that is the raw material of 
this invention, cotton linter, wood pulp, or kenaf 
, cellulose ester given from these can be used 
and it is preferable when 50 mass % or more 



ratio, 
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[0040] 

When cellulose ester of which acylation agent of cellulose raw material happens to be of 
acid anhydride (acetate anhydride, propionic acid anhydride, butyric acid anhydride), 
organic acid such as acetic acid or orgaiic solvent such as methylene chloride and the 
like is used to carry out a reaction by using protonic catalyst such as sulfuric acid. When 
acylation agent happens to be acid chloride (CH 3 COCl, C2H5COCI, C3H7COCI), basic 
compound such as amine is used as a catJilyst to carry out the reaction. More specifically, 

described in the publication of Japanese patent 
In the cellulose ester, acyl group reacts with 
Cellulose molecules are constituted of multiple 
there are 3 hydroxyl groups in glucose unit. 
Number of acyl group that is induced to Ihese 3 hydroxyl group is referred to as degree of 
displacement. 



it can be synthesized with the method 
application Tokkai Hei 10 [ 1998] -45 80^ . 
hydroxyl group of cellulose molecules, 
numbers of linked glucose units, and 



[0041] 

For instance, according to cellulose triacetate, acetyl group is bonded with all three 
hydroxyl groups of the glucose unit. 



[0042] 

Although no particular limitations are 
used for cellulose ester film, it is preferable 
group is 2.40 ~ 2.98, and of the acyl g 
displacement is used more preferably. 



placed on the cellulose ester as long as it can e 
when degree of displacement of total acryl 
oup, acetyl group with 1 A or greater degree of 



[0043] 

Method of measuring degree of displacement of acyl group can be conducted in 
accordance with ASTM-D8 1 7-96. 



[0044] 

Regarding cellulose ester, it is prefferabli 
propionate group or butylate group is 
acetate such as cellulose triacetate or 
propionate, cellulose acetate butyl 
Furthermore, butylate includes iso- 
showing a large degree of displacement 



-laie. 
as 



[e when it is of cellulose ester to which 
bonded besides acetyl group such as cellulose 
Cellulose diacetate and the like, cellulose acetate 
or cellulose acetate propionate butylate. 
well besides n-.Cellulose acetate propionate 
of propionate shows excellent water resistance. 



[0045] 

Regarding the number mean moleculai 1 weight Mn of cellulose ester (measuring method 
is described below), range of 70,000 - 250,000 is preferable as thus given film shows 
strong mechanical strength and appropriate dope viscosity. Furthermore, 80,000 
150,000 is more preferable. In addition, regarding the ratio (Mw/Mn) of mass mean 
average molecular weight Mw, cellulose ester showing 1.0 - 5.0 or more preferably 1.5 
- 4.5 may be used. 
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[0046] 

« MEASUREMENT OF NUMBER MIfAN 
CELLULOSE ESTER» 

It is measured based on the conditions 
chromatography. 



MOLECULAR WEIGHT OF 
shown below by a high speed liquid 



[0047] 

solvent: acetone 

column: MPW x 1 (made by Toso K.K.j 
concentration of specimen: 0.2 (mass/volume)% 
flow rate: 1.0 ml/minute 
injection rate of specimen : 300 uL 
standard specimen: polymethyl methac-ylate (mass mean molecular weight 188,200) 
temperature: 23°C 



In addition, cellulose ester is used during 
as possible metals are present as mixtures 
used, and is preferable when total contejnt 
like is 100 ppm or less. 



[0048] 

[ORGANIC SOLVENTS] 
As organic solvents that are useful for 



manufacturing, or it is preferable when as less 
in the cellulose ester that is the material that is 
of metals such as Ca, Mg, Fe, or Na and the 



dissolution of cellulose ester to form cellulose 



ester solution or a dope, methylene chlpride (chlorinated methylene) of chlorine group 
organic solvent may be mentioned; and 



t is suited for dissolution of cellulose ester, or in 



particular, cellulose triacetate. Regarding non-chlorine group organic solvents, for 



instance, methyl acetate, ethyl acetate 



dioxolan, 1 ,4-dioxolan 
hexafluoro- 1 -propanol, 



cyclohexanonej, ethyl formate, 2,2,2-trifluoro ethanol, 2,2,3,3- 
1,3-difluoro-' 



propanol, 1,1,1 ,3,3,3-hexafluoro-2-methyl-2- 
propanol, 1,1,1 ,3,3, 3-hexafluoro-2-prop|anol, 2,2,3,3,3-pentafluoro-l-propnaol, or nitro 
ethane and the like may be mentioned. 



[0049] 

When using these organic solvents on 
a dissolution method at regular temperature, 
methods as high temperature dissolution 
pressure dissolution method and the like 



amyl acetate, acetone, tetrahydrofurane, 1,3- 



(pellulose triacetate, although they may be used by 
it is preferable when such dissolution 
method, cold dissolution method, or high 
are used as they can reduce insoluble. 



[0050] 

Although methylene chloride may be 
triacetate, methyl acetate, ethyl acetate 
using methylene chloride. Methyl acetate 
invention, organic solvents showing 
are referred to as good solvents, and 
dissolution and are used at large quantity 
major (organic) solvents. 



good 



used for the cellulose ester other than cellulose 
and acetone may be favorably used rather than 
is particularly preferable. According to this 
solubility to above-explained cellulose ester 
organic solvents that show the main effect on 
are referred to as the main (organic) solvents or 
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[0051] 

It is preferable when alcohol with 1 ~ 4| numbers of carbon atoms showing 1 ~ 40 mass 
% is contained in the dope besides above-explained solvents. These are used as gelation 
solvents that gel a web when alcohol ratio becomes large with start of evaporation of the 
solvents after a dope is casted on a melal support body to toughen the web to ease its 
release from the metal support body, cr they also function to promote dissolution of 
cellulose ester in non-chloride group organic solvents when the ratio of these happens to 
be small. 



[0052] 

Regarding alcohol with 1 ~ 4 numbers 
iso-propanol, n-butanol, sec-butanol, and 



of carbon atoms, methanol, ethanol, n-propanol, 
tert-butanol may be mentioned. 



the standpoint of excellent stability of the dope, 
or no toxicity and the like. These organic 
as they do not show solubility to cellulose ester 



[0053] 

Among these, ethanol is preferable fronli 
fairly low boiling point, good drying property, 
solvents are referred to as poor solvents 
when they are alone. 

[0054] 

[PREPARATION OF CELLULOSE ESjTER FILMS BY SOLUTION CASTING FILM- 
FORMING METHOD] 
Film forming method of cellulose estei: films using a support body is explained below. 
Cellulose ester films are prepared by sol ition casting film-forming method 

[0055] 

(1) DISSOLUTION PROCESS: It refirs to a process that forms a dope by dissolving 
said cellulose ester, polymers, or additives in inorganic solvent of good solvents against 
cellulose ester (flake form) in a dissolution kiln while stirring, or a process that mixes 
polymer solution or additive solution in cellulose ester solution to form a dope. 
Regarding dissolution of cellulose ester although it is possible to use various dissolution 
methods such as a method that is done at regular pressure, a method that is done at [the 
temperature that is] lower than boiling toint of the main solvents, a method that is done 
with pressure application and at [the temperature that is] lower than boiling point of the 
main solvents, a method that is done by cold dissolution method that is described in the 
publications of Japanese patent applicat ons Tokkai Hei 9 [1997]-95544, the same Tokkai 
9 [1997]-95557, or the same 9[1997> ?5538, or a method that is done at high pressure 
that is described in the publication of Japanese patent application Tokkai Hei 11 [1999]- 
21379 and the like, and according to this invention, the method that is done with applied 
pressure and at [the temperature that is] lower than boiling point of the main solvents is 
preferable. 
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[0056] 

Concentration of cellulose ester in the 
After adding additives to the dope either 
disperse, it is filtered with a filtration material 
process by a liquid sending pump. 



dope is preferable when it is 10-35 mass%. 
during or after dissolution to dissolve and 
and is defoamed and is sent to the next 



[0057] 

(2) CASTING PROCESS: It refers to i process that supplies dope to a pressurized die 
through a liquid sending pump (for insance, pressure-type determination pump [note: 
although the original sentence states "determination pump", it may be referencing fixed 
displacement pump, translator's note], and casts this dope from a pressurized die slit to a 
to-be casted position on a metal support body of endlessly transported edgeless metal 
belt, for instance, stainless belt, or melal drum that is in rotation and the like. It is 
preferable when a pressurized die that cm adjust the slit shape of die's mouth piece part 
and shows ease of setting the film thickness as uniform is used. There are coat hangar die 
or T die and the like as the pressurized d ie, and both can be favorably used. The surface 
of metal support body is made as a mi] Tor surface. It is all right to divide the rate of 
doping to pile as layers through arrangement of more than two units of pressurized die on 
a metal support body in order to increase film-forming speed. 



after < 
web ( 



back l 



[0058] 

(3) SOLVENTS EVAPORATION 
solvents by heating a web (dope film 
referred to as a web) to the level so the 
In order to evaporate solvents, a method 
to transfer heat by liquid body from a 
to transfer heat from front and back throjigh 
and method to transfer heat by liquid 
drying efficiency. In addition, a methcjd 
favorable. In the case of heat transfer 
when heating is conducted at lower 
organic solvents used by dope or organk 



[0059] 

(4) RELEASE PROCESS: 



It refers 



released web is sent to the next process 



PROCESS: It refers to a process to evaporate 
casting of a dope on a metal support body is 
can be released from the metal support body, 
to blow a wind from the web side and/or method 
plane of the metal support body, or a method 
radiated heat and the like may be mentioned, 
tyody from a back plane is preferable with good 
of combination of these is also considered as 
by liquid body on a back plane, it is preferable 
boiling point of either main solvent of the 
solvents showing the lowest boiling point. 



to a process of releasing the web from which 



solvents have been evaporated on a metal support body at a release position. Thus 



the formula shown below) of the web £it the point of release happens to be too large, it 



may cause difficult release, or on 2 
sufficiently on the metal support body, 
of such work. 



contrary, when release is done after drying 
part of the web may become peeled in the midst 



[0060] 

A gel casting method may be mentioned 
release is done while residual solvent 
increase film-forming speed). 



When residual solvent rate (make reference to 



as a method to increase film-forming speed (as 
date remains as large as possible, it is possible to 
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anl 



[0061] 

Regarding the drying method and manufacturing 
invention, when cellulose ester film 
forming method as a support body, no 
casting film-forming method itself, 
industry may be referenced to the methods 
instance, USA patent 2,492,978, the 
2,492,977, the same 2,336,310, the sam|e 
64,071, the same 735,892, Japanese 
[1974]-4554, the same 49 [1974]-5614, 
39890, or the same 62 [1987J-4208 and 



method of optical films relating to this 
is manufactured by a solution casting film- 
particular limitations are placed on the solution 
the method that is generally known in this 
described in the following publications: for 
2,739,070, the same 2,739,069, the same 
2,367,603, the same 2,607,704, British patent 
Kokoku Sho 45 [1970]-9074, the same 49 
the same 60 [1985J-27562, the same 61 [1986]- 
tbe like. 



same 



patent 



[0062] 

The solvents used for adjustment of dobing solution of cellulose ester that is used in the 
solution casting film-forming method may be used as alone or as jointly with more than 
two types, and use by mixing good solvents and poor solvents of cellulose ester is 
preferable from the standpoint of production efficiency, and furthermore, it is more 
preferable when good solvents are used at greater amount from the standpoint of 



solubility of cellulose ester. Preferred 



ange of mixing ratio of good solvents and poor 



solvents is 70 ~ 98 mass % of good solv jnts and 30-2 mass % of poor solvents. 



ents, the ones that dissolve cellulose ester that is 
and the ones that cause either swelling or no 
poor solvents. And therefore, subject of good 
to mean degree of acetylation of the cellulose 
used as a solvent, 55% of bonded acetic acid rate 
and 60% of bonded acetic acid rate becomes 



[0063] 

Regarding good solvents and poor soh 
used alone are referred to as good solvents, 
dissolution as alone are referred to as 
solvents and poor solvents varies according 
ester, and for instance, when acetone is 
of cellulose ester becomes good solvent, 
poor solvent. 

[0064] 

Although no particular limitations ire placed on the good solvents used in this 
invention, for instance, in the case of ce lulose triacetate, organic halogen compound such 
as methylene chloride and the like, or dioxolans, methyl acetate, and in the case of 
cellulose acetate propionate, methylene chloride, acetone, or methyl acetate and the like 
may be mentioned. 

[0065] 

In addition, although no particular limitations are placed on the poor solvents used in 
this invention, for instance, methanol, uthanol, i-propyl alcohol, n-butanol, cyclohexane, 
acetone, or cyclohexanone and the like nay be used favorably. 
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'be 



>-foim 



cellulose ester when adjusting above-explained 
used, and the method that heats under applied 
do not boil and is higher than boiling point 
while stirring is regarded as favorable as it 
non-dissolved substance that is referred to as 



[0066] 

Regarding the dissolution method of 
doping solution, general methods may 
pressure at the temperature range that solvents 
of the solvent at regular pressure to dissolve 
can prevent from generation of lump- 
gel or unmixed-in. 

[0067] 

In addition, a method that mixes cellulose ester with poor solvents, and after it is made 
moist or swollen, it is further mixed w th good solvents to dissolve may be also used 
favorably. 



not particularly questioned; and it is all right as 
pressure while withstanding against prescribed 
instrumentation devices such as pressure 
*[rranged appropriately besides explained above. 

a method that presses in an inert gas such as 
rapor pressure of the solvents through heating. It 
and for instance, jacket type is preferable 



[0068] 

Types of pressurization containers are 
long as it can heat and stir under applied 
pressure. To the pressurization containers 
gauge or thermometer and the like is 
Pressure application may be done through 
nitrogen gas and the like, or by rise in a 
is preferable when heating is done from ^utside : 
for ease of temperature control. 

[0069] 

Regarding the heating temperature aftir addition of solvents, it is preferable when it is 
higher than boiling point at regular pres sure of the solvent that is used, and temperature 
range where said solvent would not boil from the standpoint of solubility of cellulose 
ester, and when heating temperature happens to be too high, required pressure becomes 
large to ill-affect the productivity. Pref ;rred heating temperature is 45 ~ 120°C, or more 
preferably, 60 ~ 110°C, and most preferably, 70°C ~ 105°C. In addition, pressure is 
adjusted so the solvent would not boil at set temperature. 



r iy < 



[0070] 

Additives such as plasticizer, or UV 
cellulose ester and solvents may be 
beforehand to be thrown into the solvents 
may be thrown in to a dope after the dissolution 



absorbent and the like that are needed besides 
nfiixed, dissolved, or dispersed with the solvents 
prior to the dissolution of cellulose ester, or 
of cellulose ester. 



[0071] 

After said dissolution, it is taken out cjf a container while is cooled, or is extracted from 
the container through a pump and the like and is cooled with a heat exchanger and the 
like to be used for film forming; and although cooling temperature of this time may be 
cooled to regular temperature, it is preferable when it is cooled to the temperature of 5 ~ 
10°C lower than the boiling point to carry out the casting while maintaining that 
temperature from the standpoint of redi ction of dope viscosity. 
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[0072] 

Measuring method of displacement ^egree of acyl group may be conducted in 
accordance with AASTM-8 17-96 standard 

[0073] 

As described further later, these cellulose ester are manufactured (film formed) with the 
method that is generally referred to as a solution casting film-forming method. 
According to this method, manufacturing is conducted by casting a dope (refers to 
cellulose ester solution) from a pressurized die onto a casting metal support body (this 
may be hereafter simply referred to as a metal support body) such as metal belt (for 
instance, stainless belt) that is edgeless and is endlessly transported, or rotating metal 



drum (for instance, a drum of cast steel 
releasing a web (dope film) that is on 
body, and by drying. 



of which surface is chromium plated), and by 
the metal support body from the metal support 



are included in the cellulose ester films from 
in the case when it is placed outdoor as an 



[0074] 

It is preferable when UV ray absorberlts 
the standpoint of degradation prevention 
image display device. 

[0075] 

As UV ray absorbents, it is preferable when the ones showing excellent absorption 
capability of UV ray of 370 nm or lower wavelength and less absorption of visible rays 
with 400 nm or higher wavelength are used. For instance, although oxy benzophenone 
group compounds, benzotriazole gr^up compounds, salicylic acid ester group 
compounds, benzophenone group compounds, cyano acrylate group compounds, or 
nickel complex salt group compounds and the like may be mentioned, this invention is 
not restricted to these. 

[0076] 

According to this invention, film thicklness of the cellulose ester film is preferably, 10 - 
500 n, or more particularly preferably, 0-80 \im. 

[0077] 

Regarding the film thickness of thin optical film relating to this invention, it is 
preferable when it is 1 ~ 1000 nm [not: original document states the unit of nm, 
translator's note]. 
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[0078] 

According to this invention, when thin bptical film is arranged on a support body plane 
as explained above, it is possible to arrange the film thickness deviation to be ±8% based 
on mean film thickness, or more preferably, it can be set to ±5%, and most preferably, 
within ±1% to provide a uniform thin film. This invention's manufacturing method 
displays significant effects when is used as optical films with particularly wide width of 
1400 mm or more. Upper limit of optical film width to which application is preferred is 
not particularly limited from the standpoint of film thickness precision, however, it is 
preferable when it is 4000 mm or lower from the standpoint of manufacturing cost. 



[0079] 

According to this invention's manufacturing 
optical films showing no unevenness of 
thin films. 



[0080] 

As explained above, according to this 
thin films showing various functions. 



[0081] 

It is all right to arrange a layer of 0.1 
particles or conductive resin fine particles 
static layer or a conductive layer. 



method, it is possible to attain uniform 
each layer by lamination of multiple layers of 



invention, it can offer optical films with formed 



2 urn film thickness on which metal oxide fine 
such as crosslinked cation polymer as an anti- 



[0082] 

The optical films given through manbfacturing method of thin optical films of this 
invention are particularly useful as protective film for sheet polarizer, and it is possible to 
prepare sheet polarizer by using this wilh already known method. As these optical films 
show a high uniformity of thin films, they can be favorably used for various display 
devices to provide excellent display performance. 



[0083] 

On the optical films relating to this im 
an anti-glare layer, an anti-reflective la> 
diffusion layer, an easy adhesive layer, 
the term easy adhesive layer is repeated 
orientation layer, liquid crystal layer, or 
or as appropriate combinations. 

[0084] 

It is preferable when a substrate that 



sheets polarizer in general for a liquid crystal display device, and because hard coat layer, 
anti-glare layer, or anti-reflective layer iind the like are arranged on the protective film for 
sheet polarizer that is the top surface of display side of the liquid crystal display device in 
particular, it is particularly preferable when sheet polarizer is used at this portion. 



ention, it is possible to arrange a hard coat layer, 
er, an anti-static layer, a conductive layer, a light 
soil-resistant layer, an easy adhesive layer [note: 
twice in the original document, translator's note], 
optical anisotropic layer and the like either alone 



includes liquid crystal is placed in between two 
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[0085] 

The optical films relating to this invention provide ease of transport or take-up by 
including a matting agent in the later expjained cellulose ester film (support body). 

[0086] 

Regarding the matting agents, the ones of fine particles are preferable, and for instance, 
inorganic fine particles such as silicon dioxide, titanium dioxide, aluminium oxide, 
zirconium oxide, calcium carbonate, kaolin, talc, sintered calcium silicate, hydrated 
calcium silicate, aluminium silicate, magnesium silicate, or calcium phosphate and the 
like, polymethyl acrylate methacrylate resin powder, acryl styrene group resin powder, 
polymethyl methacrylate resin powder, silicon group resin powder, polystyrene group 
resin powder, polycarbonate resin powder, benzoguanamine group resin powder, 
melamine group resin powder, polyokfin group resin powder, polyester group resin 
powder, polyamide group resin powder, polyimide group resin powder, or polyethylene 
fluoride group resin powder may be mentioned, and in particular, crosslinked polymer 
fine particles are preferable. This invention should not be limited with these. 

[0087] 

Among above described, silicon dioxide is particularly preferable when adjusting 
dynamic friction coefficient, and also as it can reduce haze of the films. Mean particle 
diameter of the primary particles or secondary particles of fine particles is within a range 
of 0.01 - 5.0 um, and that content is preferable when it is 0.005 ~ 0.5 mass % based on 
cellulose ester. 



[0088] 

Fine particles of silicon dioxide are 
such substance is preferable as it can 



< ften surface treated with organic substance, and 
reduce haze of the films. 



[0089] 

Regarding the organic substances that are preferred for surface treatment, halosilanes, 
alkoxy silanes, silazane, siloxane and the like may be mentioned. Sliding effect is 
greater when mean particle diameter of the fine particles is large, and on a contrary, 
transparency becomes excellent when mean particle diameter become small, and 
preferred average particle diameter of primary particles of the fine particles is preferably 
20 nm or under, or more preferably, 5 — 16 nm, and most preferably, 5-12 nm. 



[0090] 

It is preferable when these fine 
showing 0.01 -1.0 \im on the surface o|f cellulose 



psuticles form unevenness [concave and convex] 
ester film within said cellulose film. 
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[0091] 

As fine particles of silicon dioxide, AEROSIL 200, 200V, 300, R972, R972V, R974, 
R202, R812, OX50, or TT600 and te like made by Nihon Aerosil K.K. may be 
mentioned, and preferred examples include AEROSIL 200V, R972, R972V, R974, R202, 
and R812. These fine particles may be used jointly as more than two types. When two 
types are used jointly, they can be mixed at optional ratio to be used. In this case, fine 
particles showing varied mean particle diameter or material, for instance, it is possible to 
use AEROSIL 200V and R972 at within a range of 0.1:99.9 - 99.9:0.1 by mass ratio. As 
zirconium oxide, for instance, commercially available goods such as AEROSIL R976 or 
R81 1 (made by Nihon Aerosil K.K.) may be also used. 

[0092] 

Regarding the organic fine particles, foj" instance, commercially available goods such as 



TOSUPEARL [transliteration] 103,105 



Silicone K.K.) may be used also as silicone resin. 



[0093] 

Measuring of primary mean particle 
invention may be conducted through 
electron microscope (500,000 - 2 mil 
particles to show its mean value as the 



[0094] 

It is preferable when apparent specific 
more preferably, 90 ~ 200 g/liter, and 



108,120,145,3120, and 240 (made by Toshiba 



ciameter of fine particles preferably used in this 
oDservation of particles with a transmission-type 
ion x magnification) to observe 100 pieces of 
pHmary mean particle diameter. 



gravity of fine particles is 70g/liter or more, and 
most preferably, 100 ~ 200 g/liter. Greater the 
apparent specific gravity may be, it becomes possible to prepare a dispersion solution 
with high concentration to improve haze and coagulants, and is desirable, and in addition, 



when adjusting a dope showing high 



concentration of solids as in the case of this 



invention, that can be used favorably in particular. 
[0095] 

The silicon dioxide fine particles shokving 20 nm or under mean diameter of primary 
particles and 70g/l or higher apparent specific gravity can be attained, for instance by 
sintering a mixture of gasified silicon tetrachloride and hydrogen in air at 1000 ~ 1200°C. 
According to this invention, above-explained apparent specific gravity is calculated using 
a formula shown below by taking silicon dioxide fine particles in a constant rate 
measuring cylinder to measure the weight of this time. 



[0096] 

apparent specific gravity (g/L)= mass 
(L) 



of silicon dioxide (g) * volume of silicon dioxide 



Regarding the method of adjusting dispersed solution of fine particles that are useful for 
this invention and the method to add tr is to a dope, for instance, three methods explained 
below may be mentioned. 
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[0097] 

« ADJUSTMENT METHOD A» 
After stirring and mixing organic solvents 
dispersion device. This is set as 
solution of fine particles is added to a 



dispersed 



i dope 



and fine particles, it is dispersed with a 
solution of fine particles. The dispersed 
solution to be stirred. 



[0098] 

«ADJUSTMENT METHOD B» 

After stirring and mixing organic solvents and fine particles, it is dispersed with a 
dispersion device. Separately from this , a small amount of cellulose ester is added to 
organic solvents to stir and dissolve to g: ve a solution, and said dispersed solution of fine 
particles is added to this to be stirred. This is set as fine particles added solution, and it is 
sufficiently mixed with a dope solution with an in-line mixer. At this time, it is all right 
to add U V ray absorbent after addition o: ' fine particle added solution shown below. 



to organic solvents, and this is stirred and 
to be dispersed in a dispersion device. This is 
particles added solution is sufficiently mixed 



[0099] 

«ADJUSTMENT METHOD C» 
A small amount of cellulose ester is aldded 
dissolved. Fine particles are added to this 
set as fine particles added solution. Fi le 
with a dope solution with an in-line mixer. 

[0100] 

Adjustment method A shows excellent dispersibility of silicon dioxide fine particles, 
and adjustment method C is excellent by not allowing re-coagulation of silicon dioxide 
fine particles. In particular, above-explained adjustment method B is a preferred 
adjustment method by showing excellence in both points, in other words, dispersibility of 
silicon dioxide fine particles and difficult re-coagulation of silicon dioxide fine particles. 

[0101] 

«METHOD OF DISPERSION» 
Concentration of silicon dioxide 
particles and organic solvents and the 
preferably, 10 ~ 25 mass %, and most 



when 



dispersing by mixing silicon dioxide fine 
is preferable when it is 5 ~ 30 mass%, or more 
pj-eferably, 15-20 mass %. 



lice i 



[0102] I 

Rate of addition of silicon dioxide fine particles to cellulose ester is preferable when 
silicon dioxide fine particles of 0.01 ~ 0.5 mass parts, or more preferably, 0.05 -0.2 mass 
parts, and most preferably, 0.08 - 0.12 mass parts based on 100 mass parts of cellulose 
ester. When rate of addition is more, dynamic friction coefficient of cellulose ester films 
becomes excellent, and when rate of adjdition is less, it is excellent from the standpoint of 
low haze and less coagulants. 
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lower alcohol are not particularly Hmi 
adjustment of dope are preferable 



[0103] 

The organic solvents used for dispersed solution are preferably of lower alcohol, and as 
lower alcohol, methanol, ethanol, propy alcohol, isopropyl alcohol, or butanol and the 
like may be mentioned and may be used iavorably. Although organic solvents other than 



:ed, organic solvents that can be used during 



[0104] 

As said dispersion device, ordinary dispersion device may be used. The dispersion 
device may be mainly categorized into media dispersion device and medialess dispersion 
device. The latter is preferable for dispersion of silicon dioxide fine particles as it can 
reduce haze. As media dispersion device, ball mill, sand mill, or dynomill and the like 
may be mentioned. In addition, as melialess dispersion device, ultrasonic wave type, 
centrifugal type, or high pressure type may be mentioned, and high pressure type is 
preferable for this invention, and high pressure dispersion device is preferable. The high 
pressure dispersion device is the device that prepares specific conditions such as high 
shearing or high pressure state and the like by allowing the composition of a mixture of 
fine particles and organic solvents to sass through fine tubes at high speed. When 
processing by using a high pressure disj ersion device, for instance, it is preferable when 
maximum pressure condition inside of t le device within fine tubes of 1 ~ 2000 um tube 
diameter is set as 9.8 MPa or higher. It s more preferable when it is 19.6 MPa or higher. 
In addition, during such time, it is preferable when maximum arrival speed reaches 100 
m/seconds or higher and heat transmission speed reaching 420 kJ/hour or higher. 

[0105] 

Regarding above-explained high pressure dispersion device, super high pressure 
homogenizer (brand name Micro fluidizer) made by Microfluidics Corporation, or 
Nanomizer made by Nanomizer Co. may be mentioned, and besides these, manton gorlin 
[transliteration] type high pressure dispe rsion device, for instance, homogenizer made by 
Izumi Food Machinery K.K., and UHN-01 made by Sanwa Kikai K.K. may be 
mentioned. 

[0106] 

According to this invention, although^ when including above-explained fine particles, 
they are uniformly distributed in the thickness direction of cellulose ester film, it is more 
preferable when they are distributed so :hey would be present mainly at a nearby surface, 

cast more than two types of dope through a co- 
the dope containing fine particles at surface side. 
Through this, it is possible to reducb haze in addition to reduce dynamic friction 
coefficient. It is more preferable when two types of dopes are used to arrange dope 
including fine particles on the layer of one side of surface layer side or on both layers. 



and for instance, it is recommended to 
casting method from one die to arrange 
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[0107] 

In order to adjust dynamic friction 
arrange a back coat layer that includes 
friction coefficient can be adjusted through 
addition, or material type and the like. 



coefficient of the support body, it is possible to 
particles at back plane side as well. Dynamic 
size of fine particles added, or rate of 



finei 



[0108] 

The plasticizers that are favorably used 
acid ester group plasticizers. 



[0109] 

Regarding the non-phosphoric acid estir 
ester glycolate, fatty acid ester, ester pyr]omellioti< 
like may be mentioned. 



in this invention are those of non-phosphoric 



group plasticizers, ester phthalate, ester citrate, 
ic acid, or ester trimellilotic acid and the 



[0110] 

Specific examples include, for instanfce. 
phthalate, dibenzyl isophthalate, dibenzyl 
isophthalate, diphenyl terephthalate, di 
dicyclohexyl terephthalate, phenyl 
terephthalate, phenyl cyclohexyl phthalate, 
cyclohexyl terephthalate, or benzyl cyclohexyl 
invention should not be limited to these 



phthalic acid group ester such as dibenzyl 
terephthalate, diphenyl phthalate, diphenyl 
:yclohexyl phthalate, dicyclohexyl isophthalate, 
cyclohexyl isophthalate, phenyl cyclohexyl 
benzyl cyclohexyl phthalate, benzyl 
isophthalate and the like, however, this 



acid, 



dehydro abietic acid, parastoric acid 
Kagaku K.K.), KE-85 (made by Arakawa 
hereafter] EPN1139 (made by Asahi Ciba K.K.), 
K.K.), or ketone resins such as Hilakku 
by Hitachi Kasei K.K.), Hilakku 111 (made by 



Ciba 



[0111] 

Resin oligomers such as abietic 
[transliteration], KE-604 (made by Aralkawa 
Kagaku K.K.), Araldide [transliteration 
Araldide GY260 (made by Asahi 
[transliteration hereafter] 11 OH (made 
Hitachi Kasei K.K.) may be used favorably 

[0112] 

It is also possible to use non-phosphoric acid ester group plasticizers that are described 
in the publications of Japanese patents Tokkai Hei 1 1 [1999] -124445, the same 1 1 [1999]- 
92574, the same 11 [1999] -246704, the same 11 [1999]-63560, and Tokkai 2001-48840. 
These are favorably used either alone oi jointly. 

[0113] 

UV ray absorbents that are favorably used in this invention are explained below. 
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[0114] 

As specific examples of UV ray absdrbents, 
compounds, benzotriazole group compounds, 
cyano acrylate group compounds, or nic cel 
may be mentioned, however, it should not 
UV ray absorbents other than these as wefl 



for instance, oxybenzo phenone group 
salicylic acid ester group compounds, 
complex salt group compounds and the like 
be limited by these, and it is possible to use 



compounds described below. 



[0115] 

Specific examples include, for instance, 
[0116] 

UV-1 :2-(2 'hydroxy^' -methyl phenyl)b|enzotriazole, 
UV-2:2-(2'-hydroxy-3\5'-di-tert-butyl phenyl)benzotriazole, 
UV-3 :2-(2'-hydroxy-3 '-tert-butyl-5 '-methyl phenyl)benzotriazole,\ 
UV-4:2-(2'-hydroxy-3\5 , -di-tert-butyl phenyl)-5-chloro benzotriazole, 
UV-5:2-(2 , -hydroxy-3 , -(3" 5 4",5",6 ,, -tetrahydrophthal imide methyl)-5' -methyl 
phenyl)benzotriazole, 

UV-6:2,2-methylene bis(4-(l ,1 ,3,3-tetrjimeth^ butyl)-6-(2H-benzotriazole2-yl)phenol), 

UV-7:2-(2 , -hydroxy-3'-tert-butyl-5 , -m rthyl phenyl)-5-chloro benzotriazole, 

UV-8:2,4-dihydroxy benzophenone, 

UV-9:2,2*-dihydroxy-4-methoxy benzc phenone, 

UV-1 0:2-hydroxy-4-methoxy-5-sulfob< jnzophenone, 

UV1 l:bis(2-methoxy-4-hydroxy-5-benzoyl phenyl methane) 



As UV ray absorbents, the ones shoeing 
with 370 nm or lower wavelength and 
higher wavelength are preferably used 
property. Regarding UV ray absorptjii 
invention, it is preferable when it shows 
380 nm wavelength, and it is more preferable 
preferably, transmissivity is under 0-4 



excellent absorption capability of UV rays 
less absorption of visible rays with 400 nm or 
^om the standpoint of good liquid crystal display 
on capability of optical films relating to this 
10% or lower transmissivity against lights with 
e when transmissivity is under 6%, and most 

%. 



[0117] 

Content of UV ray absorbents used 
addition in accordance with setting 



the optical films are used at appropriate rate of 
of trlansmissivity of lights with 380 nm wavelength. 



[0118] 

It is preferable when optical films anc anti-reflective thin films of this invention have a 
high refractive index layer, a medium refractive index layer, and a low refractive index 
layer. 
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[0119] 

Regarding titanium compounds used tor a high refractive index layer and a medium 
refractive index layer, organic titaniurr compounds, titanium hydrogen compounds, or 
titanium halide compounds and the lilce may be mentioned, and as organic titanium 
compounds, triethyl titanium, trimethyl titanium, tri isopropyl titanium, tributyl titanium, 
tetraethyl titanium, tetraisopropyl titanium, tetrabutyl titanium, triethoxy titanium, 
trimethoxy titanium, triisoprpoxy titanium, tributoxy titanium, tetraethoxy titanium, tetra 
isopropoxy titanium, methyl dimethoxy titanium, ethyl trimethoxy titanium, methyl 
triisopropoxy titanium, tetradimethyl amino titanium, dimethyl titanium diaceto 
acetonate, or ethyl titanium triaceto acetonate and the like; and as titanium hydrogen 
compounds, monotitanium hydrogen co xipounds, or dititanium hydrogen compounds and 
the like; and as titanium halide, titanium trichloride, or titanium tetrachloride and the like 
may be mentioned, and all may be used favorably for this invention. 

[0120] 

In addition, as silicon compounds that are used for a low refractive index layer, organic 
silicon compounds, silicon hydrogen compounds, or silicon halide compounds may be 
mentioned, and as organic silicon compounds, tetraethyl silane, tetramethyl silane, 
tetraisopropyl silane, tetrabutyl silane, tetraethoxy silane, tetraisopropoxy silane, 
tetrabutoxy silane, dimethyl dimethoxy silane, diethyl diethoxy silane, diethyl silane 
diaceto acetonate, methyl trimethoxy silane, methyl triethoxy silane, or ethyl triethoxy 
silane and the like; and as silicon hydrogen compounds, tetra hydrogenated silane, or 
hexa hydrogenated disilane and the like may be mentioned; and all may be used 
favorably for this invention. 



[0121] 

Regarding preferred anti-reflective 
directly form a metal oxide layer on a s 
layer on which at the least one layer 
invention, other layers include a hard 
these layers are of active ray curing 
rays. Anti-reflective films showing 
forming metal oxide layer on such resiii 

[0122] 

It is preferable when active ray settint resin layer such as hard coat layer and the like is 
of a resin layer formed by polymerizi ig components that include ethylenic unsaturated 
monomer. 



films of this invention, although it is all right to 
support body, it is also possible to form this on the 
of other layers are arranged. According to this 
coat layer and the like, and it is preferable when 
rosin layers that cure with active rays such as UV 
excellent scratch resistance can be obtained by 
layer cured with UV rays. 



[0123] 

At this time, active ray curing resin layer 
of resin that cures via crosslinking reaction 
such as UV rays or electron beams. 



refers to the layer having the main component 
and the like through irradiation of active rays 
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[0124] 

As active ray setting resins, UV ray 
the like may be mentioned as representatives; 
irradiation of active rays other than UV 
ray curable resin, for instance, UV ray 
curing-type polyester acrylate group n 
resin, UV ray curing-type polyol acrylat|e 
and the like may be mentioned. 



qirable resins or electron beam curable resin and 
and it may be the resin that cures with 
rays or electron beams as well. Regarding UV 
curing-type acryl urethane group resin, UV ray 
in, UV ray curing-type epoxy acrylate group 
group resin, or UV ray curing-type epoxy resin 



[0125] 

UV ray curing-type acryl urethane 
product given through reaction of 
prepolymer and acrylate group monomehs 
acrylate, 2-hydroxy ethyl methacrylate 
includes methacrylate), or 2-hydroxy 
reference to the Japanese patent applicath 



gifoup resin may be easily attained by reacting a 
polyester polyol with isocyanate monomer or 
having hydroxy group such as 2-hydroxy ethyl 
(when it is described as acrylate hereafter, it 
propyl acrylate and the like (for instance, make 
ion Tokkai Sho 59 [1984]-151 1 10). 



group resin may be easily attained by generally 
of 2-hydroxy ethyl acrylate, 2-hydroxy acrylate 
the Japanese patent application Tokkai Sho 59 



[0126] 

UV ray curing-type polyester acrylate 
reacting polyester polyol and monomei 
group (for instance, make reference to 
[1984]-151112). 

[0127] 

Specific examples of UV ray curing-t>pe epoxy acrylate resin includes the one that uses 
epoxy acrylate as oligomer to which reactive dilutant and photoreaction initiator are 
added to react (for instance, make reference to the Japanese patent application Tokkai Hei 
1 [1987] -105738) . As this photoreaction initiator, one or more than two types may be 
selected to be used among benzoin derivative, oxime ketone derivative, benzophenone 
derivative, or thioxanthone derivative aid the like. 



[0128] 

In addition, specific examples of UV 
trimethylol propane triacrylate, ditrh)nethylol 
triacrylate, pentaerithritol tetra acrylate. 
dipenta erithritol penta acrylate and the 



i ay curing-type polyol acrylate group resin include 
nethylol propane tetra acrylate, pentaerithritol 
dipenta erithritol hexa acrylate, or alkyl modified 

like. 
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[0129] 

These resins are generally used along with photo-sensitizers. In addition, above- 



explained photoreaction initiators may 
specifically, acetophenone, benzophenon 



be also used as photo-sensitizers. More 
hydroxy benzophenone, Michler's ketone, a- 



amyloxyme ester, thioxanthone and these derivatives may be mentioned. In addition, 
when using photoreaction initiator of epoxy acrylate group, it is possible to use 
sensitizers such as n-butyl amine, triethyl amine, or tri-n-butyl phosphine and the like. 
Rate of addition of photoreaction initiato r or photo-sensitizer included in UV-ray curing- 
type resin composition excluding solvent component that evaporates after coating and 
drying is generally 1-10 mass % o|f said composition, and 2.5 ~ 6 mass % is 
recommended as favorable. 



favorably used in this invention may be formed 



[0130] 

The active ray curing resin layer that is 
through coating by already known methods, 

[0131] 

Regarding a light source for forming tured film layer of active ray curing-type resin 
through a photo-curing reaction, any typps of light source that generates UV rays may be 
used. 



' lamp, 



>, medium pressure mercury lamp, high pressure 
lamp, carbon arc lamp, metal halide lamp, or 
1 although irradiation conditions vary according to 
nay be 20 ~ 10000 mJ/cm 2 , or more preferable, 
JV ray region ~ visible ray region, sensitizer 
may be used. 



[0132] 

For instance, low pressure mercury 
mercury lamp, super high pressure mercjury 
xenon lamp and the like may be used, 
each lamp, irradiation quantity of light 
50 ~ 2000 mJ/cm 2 . Regarding near 
showing maximum absorption at such region 

[0133] 

As solvent when forming active raly curing resin layer by coating, for instance, 
appropriate selection may be made from among hydrocarbons, alcohol, ketones, esters, 
glycol ethers, and other solvents, or these may be mixed to be used. It is preferable when 
solvent including propylene glycol mcno (alkyl group with 1-4 number of carbon 
atoms)alkyl ether [or] [note: original sentence does not make sense, may be a misprint, 
translator's note] propylene glycol mcno (alkyl group with 1 ~ 4 number of carbon 
atoms) alkyl ether ester at 5 mass % or pnore, or more preferably, 5-80 mass % or more 
is used. 



[0134] 

Regarding the coating method of 
composition, already known methods 
coater, roll coater, extrusion coater, or 
generally 0.1 - 30 um by wet film thickness, 
speed is preferable when it is done at 1C 



coating solution of UV ray curing-type resin 
juch as gravure coater, spinner coater, wire bar 
air doctor coater and the like. Coating weight is 
or more preferably, 0.5 - 15 um. Coating 
~ 60 m/minute. 
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[0135] 

After UV ray curing-type resin composition is coated and dried, it is irradiated with UV 
rays from a light source, and irradiatio: 1 time is good when it is 0.5 seconds ~ 5 minutes, 
and it is more preferable when it is 3 s econds ~ 2 minutes from the standpoint of curing 
efficiency of the U V ray curing-type re sin and work efficiency. 



[0136] 

It is preferable when inorganic or organic 
film layer in order to prevent from blocking 
like. 



[0137] 

For instance, as inorganic fine particlis, 
tin oxide, zinc oxide, calcium carbonate, 
and the like may be mentioned, and 
acrylate resin powder, acryl styrene gfoup 
powder, silicon group resin powder, 
powder, benzo guanamine group resin 
group resin powder, polyester group 
polyimide group resin powder, or polyethyli 
mentioned, and it can be added to the 
the mean particle diameter of these 
preferably 0.01 -0.1 um. 



fine particles are added to thus given cured 
and to enhance scratch resistance and the 



!, silicon oxide, titanium oxide, aluminium oxide, 
, barium sulfate, talc, kaolin, or calcium sulfate 
$s organic fine particles, polymethacrylate methyl 
resin powder, polymethyl methacrylate resin 
polystyrene group resin powder, polycarbonate resin 
powder, melamine group resin powder, polyolefin 
resin powder, polyamide group resin powder, 
ene fluoride group resin powder may be 
UV ray curing-type resin composition. Regarding 
fine particle powder, it is 0.005 ~ 1 um, or more 



[0138] 

Ratio of UV ray curing-type resin composition and fine particle powder is preferable 
when compounded in a way so it would be 0.1 ~ 10 mass parts based on 100 mass parts 
of resin composition. 

[0139] 

According to this invention, when arranging an optical film relating to this invention on 
a plane of above-explained support body, it is recommended to arrange this so the film 
thickness deviation of mean film thic|kness would be ±10%, or more preferably within 
±5%, and most preferably within ±1% 



[0140] 

In addition, as oxidation inhibitors, 
used, and for instance, 2,6-di-t-butyl-p 
4-hydroxy phenol)propionate], triethyl< 
phenyl)propionate], 1,6-hexane diol-b 
2,4-bis-(n-octyl thio)-6-(4-hydroxV- 
thioOdiethylene bis[3-(3,5-di-t-butyM ■ 
t-butyl-4-hydroxy phenyl)propionate, 
hydrocinnamide), 1 ,3,5-trimethyl-2,4,te-tris(3 ; 
tris-(3 ,5-di-t-buty 1-4-hydroxy benzyl)-isocyanulate 



hindered phenol group compounds are favorably 
•cresol, pentaerythrity 1-tctra quis [3-(3,5-di-t-butyl- 
lene glycol-bis[3-(3-t-butyl-5-methyI-4-hydroxy 
,s [3-(3,5-di-t-butyl-40hydroxy phenyl)propionate], 
-3,5-di-t-butyl anilino)-l,3,5-triazine, 2,2- 
hydroxy phenyl)propionate], octadecyl-3-(3,5-di- 
N,N'-hexamethylene bis (3,5-di-t-butyl-4-hydroxy- 
,5 -di-t-buty 1-4-hydroxy benzyl)benzene, or 
and the like may be mentioned. 
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of hydrazine group such as N,N'-bis, 
hydrazine and the like, or phosphor i 



In particular, 2,6-di-t-butyl-p-cresol, pentaerythrityl-tetra quis [3-(3,5-di-t-butyl-4- 
hydroxy phenyl)propionate], and triethylene glycol-bis [3-(3-t-butyl-5-methyl-4-hydroxy 
phenyl)propionate] are regarded as preferable. In addition, for instance, metal deactivator 

3-(3,5-di-t-butyl-4-hydroxy phenyl) propionoyl] 
group work stabilizer such as tris (2,4-di-t-butyl 
phenyl)phosphite and the like may be jointly used. Rate of addition of these compounds 
may be lppm ~ 1.0% or more preferably, 10 ~ 1000 ppm by mass ratio based on 
cellulose acetate. 



referred 



th; 



[0141] 

These oxidation inhibitors are also 
crystal image display device and 
temperature state, degradation on cellulose 
instance, it is preferable to include halogen 
ester film, or phosphoric acid of phos 
delaying or preventing from 
ester film. 



decomposition 



[EXAMPLES] 
[0142] 

This invention is specifically explained 
format of this invention should be limit|ed 



to as degradation inhibitors, and when liquid 
like is placed in a high humidity and high 
ester film may occur in some cases, and for 
at the amount of residual solvent in cellulose 
ij>horic acid group plasticizer as it serves tasks of 
of the cellulose ester film in said cellulose 



below with examples, but implementation 
with these. 



[0143] 
EXAMPLE 

[PREPARATION OF CELLULOSE ^CETATE FILM] 
Cellulose acetate film with 2600 m length, 1400 mm width and 80 am film thickness 
was prepared in the manner explained below. 



[0144] 

ADJUSTMENT OF DOPE A> 
cellulose triacetate (acetyl group disp acement degree 2.9) 
tri phenyl phosphate 
biphenyl diphenyl phosphate 



100 mass parts 
10 mass parts 
2 mass parts 

Cinubin [transliteration] 326 (made b^ Chiba Specialty Chemicals K..K.) 

0.5 mass parts 

aerosil R972V (made by Nihon Aeroiil K.K.) 0.2 mass parts 

methylene chloride 405 mass parts 

ethanol 45 mass parts 



29 



Above were thrown into a seal-type dissolution kiln, and they were totally dissolved 
while stirring at 70°C. After cooling, it was filtered by using Anseki filter paper No. 244 
made by Anseki Roshi K.K. to give do;>e A. Thus adjusted dope A was casted on a 
stainless belt, and solvents were evaporated on the stainless belt, and a web was released 
from top of the stainless belt. Thus released web was guided into a tenter dryer, and both 
edges were gripped with clips and it was dried while drawing by 1.1 x in width direction 
at 80°C, and then, it was transported through multiple numbers of rolls arranged in a roll 
dryer via each drying zone of 1 10°C, followed with 125°C to complete drying to prepare 
a cellulose acetate film. 

[0145] 

PREPARATION OF HARD COAT LWYER> 
On above-explained cellulose acetate film, hard coat layer solution comprising 
composition shown below was coated an{i dried to prepare a hard coat layer. 

[0146] 

<HARD COAT LAYER SOLUTION COMPOSITION 
Followings were mixed and dissolved 4 be used. 



[0147] 

dipenta erithritol hexa acrylate monomer 
dipenta erithritol hexa acrylate dimer 
dipenta erithritol hexa acrylate higher than trimer 
di ethoxy benzophenone photoreaction initiator 
silicone group surfactant 
methyl acetate 
acetone 



60 mass parts 
20 mass parts 
20 mass parts 
4 mass parts 
1 mass part 
75 mass parts 
75 mass parts 



[PREPARATION OF OPTICAL FILMS] 

A slot die (this invention's slot die) having group of bolts illustrated in the Figure 7, 12, 
and slot die (slot die of comparative example) from which slot die shown in the Figure 
7,12, second group of bolts are remoled were assembled by bolts clamping method 
shown below. M8 was used as clamping bolts of the slot die, and in addition, first and 
second group of bolts each adjacent to ^ach other show equal interval. Slot part was set 
to be 1300 mm. 

[0148] 

By using this slot die, low refractivje index layer coating solution was coated on a 
cellulose acetate film to which above-esplained hard coat layer was attached, and after it 
was dried at 120°C, coating layer was cured through irradiation of UV rays to form a low 
refractive index layer with 0.093 um muan film thickness to give optical films 1 ~ 6. 
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[0149] 

< ADJUSTMENT OF TETRAETHOXYlSILANE 
25 g of tetraethoxy silane and 222 g off ethanol 
with citric acid-hydrate 1.5 mass % was 
at room temperature to adjust tetraethox) 



HYDROLYZED SUBSTANCE> 
were mixed, and 54 g aqueous solution 
added to this, and then, it was stirred for 3 hours 
silane hydrolyzed substance. 



[0150] 

<LOW REFRACTIVE INDEX LAYER 
above-explained tetraethoxy silane hydrolyzed 
terminal reactive dimethyl silicone oil 



propylene glycol monomethyl ether 
isopropyl alcohol 



PREPARATION OF OPTICAL FILM 



[0151] 

(PREPARATION OF OPTICAL FILM 
The slot die illustrated in the Figure 
were clamped with 1500 N.cm force, and 
was used, and a low refractive index la} 
film with attachment of hard coat layer 
was used for L and R sides. Width direction 
that time is shown in the Figure 9. 



[0152] 

(PREPARATION OF OPTICAL FILM 
The slot die illustrated in the Figure 



COATING SOLUTION> 

substance A 1 020 mass parts 
(^-9000 made by Nihon Unikar K.K.) 

0.42 mass parts 
2700 mass parts 
6300 mass parts 



1> 



A slot die from which second group bolts were removed from the slot die shown in the 
Figure 7 of which total bolts were clamped with 1000 N.cm force was used to coat and 
arrange a low refractive index layer on ihe cellulose acetate film with attachment of hard 
coat layer. Side shim plate with 150 um thickness was used for L and R sides. Width 
direction distribution of slot interval of the slot die of that time is shown in the Figure 8. 
Slot interval was sought by image processing after capturing an image of the slot portion 
with a CCD camera. 



2) 

7 of which bolts 4,6,8,10,11,13,15,17,19 and 21 
other bolts were clamped with 1000 N.cm force 
er was arranged by coating on a cellulose acetate 
Side shim plate thickness with 150 um thickness 
distribution of slot interval of the slot die of 



7 of which bolts 4,6,8,10,1 l,13,15,17,19,and 21 
were clamped with 1500 N.cm force, and bolts 3,5,7,9,18, 20, and 22 were clamped with 
750 N.cm force, and other bolts were clamped with 1000 N.cm force was used, and a low 
refractive index layer was arranged by coating on a cellulose acetate film with attachment 
Side shim plate with 150 um thickness was used for L and R sides. 

I of slot of the slot die of that time is shown in the 



of hard coat layer. 

Width direction distribution of interval 
Figure 10. 



3) 
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[0153] 

(PREPARATION OF OPTICAL FILM 4]) 
The slot die illustrated in the Figure 7 
were clamped with 1500 N.cm force, 
750 N.cm force, and other bolts were clamped 
refractive index layer was arranged by coating 
of hard coat layer. Side shim plate on 
shim plate on the R side showing 
distribution of interval of slot of the slot 



, an 1 



160 



of which bolts 4,6,8,10,11,13,15,17.19, and 21 
bolts 3,5,7,9,18,20,and 22 were clamped with 
with 1000 N.cm force was used, and a low 
on a cellulose acetate film with attachment 
the L side showing 150 um thickness and side 
urn thickness was used. Width direction 
of that time is shown in the Figure 1 1 . 



die 



[0154] 

(PREPARATION OF OPTICAL FILM S) 
A slot die of such slot die from which slot die shown in the Figure 12 of which entire 
bolts are clamped at 1000 N.cm was removed was used; and a low refractive index layer 
was arranged by coating on a cellulose acetate film with attachment of a hard coat layer. 
Thickness of side shim plate was set to 1 50 um, and this was used on the R side. Width 
direction distribution of interval of slot of the slot die of that time is shown in the Figure 
13. 



[0155] 

(PREPARATION OF OPTICAL FILM 6) 
The slot die illustrated in the Figure 12 of which bolts 3,9 and 16 were clamped with 
1500 Nxm force, and bolts 4,10,and L> were clamped with 750 N.cm force, and other 
bolts were clamped with 1000 N.cm force was used to coat an arrange a low refractive 
index film on a cellulose acetate film vdth attachment of hard coat layer. Thickness of 
the side shim plate was set to be 150 u n, and it was used on the L and R sides. Width 
direction distribution of interval of slot of the slot die of that time is shown in the Figure 
14. 

[0156] 

(EVALUATION) 

Film thickness distribution in width direction was measured on thus given optical films 
by the method explained below. 

[0157] 

By using U-4000 model spectro-photometer (made by Hitachi Corporation), after back 
plane of to-be measured side of the specimen was roughened, they were subjected to a 
light absorption treatment with black spray to prevent from reflection of lights at the back 
plane, and reflective index at 440 nm was measured on 1 30 points in a width direction 
based on the 5° positive reflection, £nd it was set as (maximum value - minimum 
value)/mean film thickness x 100 as x(%) and were evaluated in 4 stages based on the 
standard shown below. 440 nm is located at the position where reflective spectrum at 
visible light side rises, and it is the portion that shows the most severe sensitivity. 
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[0158] 

OO: 0%<x<2% 
0 : 2%<x<6% 
A : 6%<x<8% 
X : 85<x 

A is the lower limit of applicable regio i. Results of evaluation are shown in the Table 



1. 

[0159] 
[TABLE 1] 



Optical film No. 


x(%) 




Film thickness 
distribution in width 
direction 


Remarks 


1 


9 




x 


Comparative 
example 


2 


7 




A 


This invention 


3 


4.5 




I 0 


This invention 


4 


1 




OO 


This invention 


5 


10 




X 


Comparative 
example 


6 


7 




A 


This invention 



[0160] 

According to the TABLE 1, the optical films prepared by this invention's manufacturing 
method can be noted to be of high quality optical films showing small film thickness 
distribution in width direction compared to that of the optical films prepared by 
manufacturing method for comparison. 

[BRIEF DESCRIPTION OF THE FIGURES] 
[0161] 
[FIGURE 1] 

It illustrates a diagonal view of slot di|e of this invention. 
[FIGURE 2] 

It illustrated a frontal plane view of trie slot die illustrated in the Figure 1 . 



[FIGURE 3] 
It illustrates a diagonal view of other 



[FIGURE 4] 

It illustrates a frontal plane view of trfe slot die illustrated in the Figure 3. 
[FIGURE 5] 

It illustrated exploded view of other slot die of this invention. 



slot die of this invention. 
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[FIGURE 6] 

It illustrates a diagonal view of the slot die illustrated in the Figure 5. 



[FIGURE 7] 

It illustrates a frontal plane view of slot 



die. 



[FIGURE 8] 

It shows width direction distribution of interval of slot of the slot die. 
[FIGURE 9] 

It shows width direction distribution of interval of slot of the slot die. 
[FIGURE 10] 

It shows width direction distribution of interval of slot of the slot die. 



[FIGURE 12] 

It illustrates a frontal plane view of slot 

[FIGURE 13] 
It shows width direction distribution of 



die. 



interval of slot of the slot die. 



[FIGURE 14] 

It shows width direction distribution off interval of slot of the slot die. 

[DESCRIPTION OF CODES] 
101 : front bar, 102: back bar, 103: side tilock, 104,104': first group of bolts, 105,105': 

of bolts, 107: lip, 108: slot, 109: bolt, 110: side 



second group of bolts, 106': third group 
shim plate 



[I: Figure, II: slot part: 1300, III: side, I\f : slot interval (um), V: slot part position (mm)] 
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Figures 1 through 14 
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Translation by: MieN, Arntson, 512-331-7167 
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txu 7 h ^ k i o . m^mm^mm-^v 7 h ^ - 1 * ass 

Lfc. 
[0015] 

[0016] 

[00173 

#W ■rtt^4< fc fc 2o<07n 7 7 h A- 1 0 K A 7 ? A- 1 0 2 ) *>&ft 

h f¥ 1 0 4 . m 2 h ?* 1 0 5 ) V&AlifbtlX &v\ 109 Ofitofttt* 

£flMll * h ;fcCJ:>)^D7M08 <*> MtfP^T&T * & . 2 oc07"o 7 
?UtfSHto:iM hVP7? 1 03#$3|fLT^S. 1 0 9flttW»tA^it!ni*£ 
tt»J«G«ie, XD7 h 1 oem^^Ktii-lfco^iizmt:^ Ks^ATV-h 1 

[0018] 

ffctftefewctt, Xn./h^>f<?>tl77"10 75taigi^#:iWSg«l (i^^vT 
) (45 0- 1 5 0 umW&X\ iro±ffl»eME&- 2 0 0— 4 0 0 P at* D . 
«I4^>^7 h*#^*>*B8Mfc.**7^ SW-trttfflUffJg^aWWBUetf 

[0019] 

BQ 2 UB 1 few Lfc*n 7 V- *W cDjEHBTCA* . Ljlill 7 7$Mfri>m 1 ^ M* 
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tfc' iimi^b^BtrO^d^hlSJOBSi^L. d&t/d' t±m2tf/l'Mffaft 
[0020] 

-8#J£(±. 10 0 mm^ a ^ 5mm. 1 0 OmmSb? 5 mm. 100mm^c^5m 
m, 1 OOmm^c' ^5mm x 1 00mm^d^5mm s lOOmm^d' ^5mm, 
300mmSL,^30mm. 3 0 5mmSL 2 5 3 5mmTfohZttfn£ U\ 

[0021] 

^^^2-?^t:tJ\^ii, *Oy MBIitlKLfc^fl»5fOlSTjfi3afc**# 

Til 1 tin? MlMtfffi* i t Wo y bf3H&£^StS .XD7f irofepa wt-r*-* 
iwws - T-xp >y h m*imt h . 

[0022] 

tfTWOTffifciJ^ i: i 2^070 7 ;(7O>'M<-101, 10 2)** 

1#;UM¥1 04' % »2s|C;^S10 5' . »3tf;H*Wl 0 6' ) T'M*±lf *>flT 
#9, 1 O 9«Wit^j^i«!|[i^/diM^^ l I tt^i: 0Xn-y b 1 0 8OIQIR 

H 7n v 7 1 0 3 tfftf? LT ^.#M09 «0»iWtt*Oift(IPi fcii jfel^OftK , 

) ^JJ*S"«jD*fett«^tftii:fcJ: Oxnv b 1 0 8^M^M^HfC^I>. 
[0023] 

m4 IM3 tz* Uzxn >y b ?4 <7>msmhl . L, fc* y *y rft»£>ai l tf/UMS 

;UhPfc^3^;uM!¥^8Ett^L, b*i|&2tf/Ubt¥i:XP>y b:M&ififctf)E«£^ 

U cat^C ttill#;Uh»OR0^^^l'Ma^rail«L, d&tfd'li&2tf;U 

sat***. 

[0024] 

=S-KHfii. 100mmSa^5mm, 1 OOmm^a' ^ 5mm. 100mm^b^5 
mm, 1 O Omm^c 5mm, lOOmm^c' 25mm, 1 0Ommigd^5iiim. 
lOOmmid' § 5mm. 1 0 OmmS e § 5mm s lOOmm^e' s 5mm. 30 
OmmS Lj S 3 Omm. 3 O 5mm^L 2 ^3 5mm. 310mm>L 3 ^40 m mT'£> 

[0025] 

hwvvmmvtt&i otolith u yr^m^WLixmt^^bwcs on . 

mm#)l> b«*>** MWWi OaSfcMWttATas 1 ^ b-#HHt*t&£ ktA 
ovMWtWti. ^P<yb»*^Wi:^^J;0/MV^. & 1 */UbS¥<0 
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[0026] 
[00273 

i/-M i oawtMvo**. 

[0028] 
[00293 

jff*L<ii7-2 3^111^*4. 
[0030] 

[00313 
[00323 

[00333 

zzx\ mit^m^mm^nmzmnxmmm^ znBMmjkx&# 

[00343 

#C550n mig^ORSt^fe^lilS^^*^ n nrWl £ C fc T\ 

wraww* . - ^£a < *r w ^^ss^^ it ^ai** 

[00353 

4fc. Ml^fltf** V^ti. 4 0 0-7 0 0 nmTOKOTtW*^**?* 
[00363 

7 4/VA, •fe;l/n-XXXf^7'f^A. 7j?ll#-#*-b7 4/k^ flyx—FA** 
7*>7 4;l^ 7/Uii<;M^ffifl§7-f/^^Sr^f^Ci:* J 'C#&. ^rci-fe^n-* 

xxr/w7^wA^^^wr«f4t<, 'J?Z<tb—?COjfmzmWUc±: 

[00373 

mmmm (mms?jm)£i. 02-1. 50^ 4fcttM*m(«#i*i>fci 
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[00383 
[00393 

jfeutev^ *fctei>y*-. ^7*feawf6rt3&«*4, *fz*tit>frb 

**C* KSfe'J 5 0M%fcLbfcflft-S>.r fc## * U\ 

[0040 3 

Y (CH 3 COC 1 „ C 2 H 5 COC 1 % C 3 H 7 COC 1 ) £>#&tte, %mtlX 

T$yco± $%%&mt^m^xKmmbtiz>. mm^mm^i o-4 58 o 

[00413 
[0042] 

^□-Xixt^7 £ fc#-C£ S^/Uo-xxxfvWclif^P&gte 

&v**\ ^T5/;^saiS^2. 40-2. 98t*t:tiWff4L<. r^;Hb?)3 

[0043] 

T S/A^WUKOtt&r&U A STM-D817-96t=* £ 4: 

I), 

[0044] 

v\ iris, rf-U-W*, n-Offifcii so-t^tr. Tnt-**-hS^J*®#*# 
[00453 

^a-XXXr^OgW^TMM n <«gffiWTiHt=ffitt) Ut, 70, 0 0 0-2 

5 0, ooo n^ns 7 * ^««8iw3i«36*a< . *-3*s*> K-nsKt 

fcSffAU*. Kfc8 0. 0 0 0-1 5 0, 0 0 0*W*lK MWtffflM 
wfctf)Jt (Mw/Mn) ttl . 0-5. OO-b^a-xxx^U^ff* Kttffl^^ 36 
K#*L<ttl. 5-4. 5T*>*. 
[0046] 

«-fe;PD-XxXf'/PW»¥%^4<i0jte> 
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[00473 

fiyJ* : MPWX1 (jRy- <*) S) 
WLM. : 1 . Oml/* 

mmm :^u^w^'ji/-h(«tfwii88, 200) 
sag : 2 3r 

U| ) ^/Pn-^xXx/^^Eii^^t^ : 5:V^A^t<, Ca, Mg, Fe, 
N a^^jgatttfTfttt 1 0 0 p p mVXFtfm U\ 
[0048] 

mix, mmmmmcr>*-?-uy?v74 k wra^ 

^EtLTti, flitf, MMf-Jk B»x*7k Bf^TS/k T^h^, fh^tKo 

yyy. 1, 3-x**V7>\ 1, 4-s***-n\ s^d-mmmx ^x^/k 
2. 2, 2-MJ7/M-nx?/-/k 2. 2, 3, 3~^1f7;W^o- 1 -7n/V 
— /k 1, 3-^7/M-n-2-7*OAV-7k 1, 1. 1, 3. 3, 3-^*^7^* 
n-2-^f-;W-2-7°nn/-;k 1. 1. 1. 3. 3, 3 -^-9-7^0- 2 -r 
P/V-Tk 2, 2, 3, 3, 3-^^7/^n-l-7PA7-;k -box^yf 

[0049] 
[0050] 

. ±ie^o-xxXT^*tLT^#^ft?tt^W^^«^Sr^«tVH^ $t z 
[0051 J 

[00523 

s iso-7n^V-;k n-7*?/-;k sec-^y-;k tert-/^y- /U 
[00533 

[00543 
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[0055] 

^WWUJlTTff^m ±»*0*^U:TjlffiLTlT3*S. HHH*9-955444 

, E9 - 9 5 5 5 74*fcttH9 -9 5 5 3 8#4^EM^ft Htimff&Tft 

. 1-2 1 3 7 9#^tiEa^SMBE7?tT^*ffi9a*«J8l»^«:fflv^ 

v\ 

[0056] 
[00573 

( 2 ) mxn v~r*%m»y7 (mix, i*asm#*#y7) rMixmK 

[0058] 

[0059] 
[0060] 

Wfcifcj&frC**) fcLT^/WWK Wfo**X!f<V7} 
[0061] 

, 492, 9784. RH2. 739, 0704. 739, 0694. Ml 2. 

492. 9774. H*2. 336. 3104.1*1352. 367. 6034. NSS2, 6 
07, 7044. 3CT*HF^64, 07 14. TO735, 8924. tt&H84 5-9 0 
744. |r]49-45544. |3)49-56144. 0 - 2 7 5 6 24. 13)61-3 
98904. PI62-420 8 4^KSe*«^* t m h . 

[00623 
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zmm-tzzttf. *£m®)&cr>&Tiit&L<. mz. mm^^u^^-x^xT- 

[0063] 
[0064] 

xmuzm^ttzmmtLxte. mzmfeztiz^tf. mm. ^n-xhur 

[00653 
[0066] 

[0067] 

tM$ixmi-ij)&i>mi<m^t>ixz>. 

[0068] 
[0069] 

60-1 7 0 , C~10 5Wttffl#JEfc#4LK X, 

[0070] 
[0071] 

[0072] 
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[00733 

[00743 
[00753 

mmamt lxu. «^370n mOT^oii^e^uxtttflEn. *~?a*ju o o 

nm&±mfflt(r>miii i 'J>%^h<nZ#*l<m^ZttfT*&. mil*. 
[00763 

*Hfflfcl3\iVC, J &\rn-A3L*T}1>7 < fr&nW&b LTIi. 1 0-5 0 O/xmtf*? 
*L<fflV^*U>*\ Hfc»*UV)ttlO-8 0jum'C*&. 
[00773 

*ffc«t=ff&j<£^nieoJBW£: LTtt, 1-10 0 0 nm^jffi U\ 
[0078] 

« KVfllS^ ± 8 Jt a fcRIt £ £ fc #T'# , i 0 *f * L < I* ± 5 XIM tth £ 

4 0 0 Omm&T £ LV\ 
[00793 

[0080] 

[0081 3 

[0082] 

[00833 

mnmm. mws. mnm. %wzm. mm, %m®, mm, mm, mm 

[00843 
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10085] 
[0086] 

zmit^^y, Mr^s-^A. mvJ)v?-*7A^ **vy. *)v 

^M^/^W. **D^fifcrt;l^A. ^r/Pi-W, ^>fBr?/* 

«nm^. sKyxf-uy^BBtt*. #y*-#*-MW«*. 

U75 «KU-f 5 KStUM** *fctt#y WUf-l^^llNs*** 

[0087] 

0 1-5. OitimiOKHT'. fO^«tt*^n-XXXf;W=«LT0. 005-0. 
[0088] 

[0089] 

nmJSlT^ffiK. ff*U<tts 5- 1 6 nmt* 0 . WCffi I <li. 5-1 2nm 
Tift*. 
[0090] 

ffiifcO. 0 1-1. 0Mm<OW&*£tfLZ'lthZ.bi> t #tU\ 
[0091] 

ZiKlSSatWHfffc LTI4H*rxoy^ (ft) gorxns^ ( aeros i L) 

200. 200V. 300. R972. R972V. R974. R202. R812. 0 
X50. TT6 00»W4ifc*«T*, L<(iTXn^>2 0 0 V. R972. 
R972V. R974. R202. R812T&I.. Zilb<?>M$L?te2nV±WmiT 

, WJM^^ilf, Witfrxo2;^2 0 0VfcR9 7 2VSrJ(*ttC0 
.1:99. 9-99. 9-0. l««fflTttfflT**. BHki^:?-^Ai: LT. Mi 
ff7xn5M'R976*fcttR8 1 1 (H*7xn^> («) S) WflJlEifttffifflT** 

[0092] 

*«ft«ttTfc LT, ^Ua-ytfllfcUT, h^HH0 3 s 105. 1 

08. 1 20. 145. 3 1 20. 24 0 Ofcg^'J^-y (ft) g) SfffiBu&fcttfflT 
£*. 
[0093] 

$5 07?-2 0 077fS) TtWfcWKfclrK ft* 10 0««*U 
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[0094] 

0-2 0 0 g/U v blUTh 0 . Rfcjffi 1 < it, 1 0 0-2 0 0 g/'J -y b/PT** . 
4fc*>ff4L<, *fc. *»^J:^tB^iM«Wv^-7'ti«i!«lllt:tt. flfc 
[0095] 

witf , &<t2tt®mmmt7mzmi!iZit£:i>cr>t: 1000-120 otccts» 

[00%] 

mitm ( g/D -rants*** ( g ) +zmmmmn < l ) 

[0097] 
[0098] 

. J5'jctlj|i»;:^*^*^n-xxx^^ 

[0099] 
[0100] 

mim Ati - w^«tta^^njttt nmmc o^MfM 
t. -&itmmknmznmML£< ^w. mxizrnix^&mb^mmmx'b 

[0101] 

J3flWM&? tfflHMVfc ®& IX 0fiW* t « <0-lM3«<«*tt 5-3 0 
fi%^L<, 10-2 5**%#3SC#£L<. 1 5-2 0*4%#Si#*Ui 

[0102] 

^;pn-xxxf-^Wt^rie^3^^^tinM(±-fe^n-xxXT^l 0 0* 
M»fc«Lt. "BHtMaftTOO. 01-0. 5**»W*L<* 0. 05-0. 
2Mi6W5t*il< l 0. 08-0. 1 2lTJI««iff2 U\ »*!i^## 

[0103] 
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[0104J 

L<U19. 6MPafclhT'*>£. *fc*<0*, MltitaftP 1 0 0 m/IWSLhfc^ 
faKtftM 2 0 k J/^|BEJLtt3it*ttf5*«»4L^. 

[0105] 

JiIfi^O^jE^-^ltWiMi crofluidics Corporation 

ifiM*. HftlKffi (ft) ttiUHN-0 
[0106] 

[0107] 

[0108] 
[0109] 

[0110] 

^/krWrPl'-K y'7i^7^-b, y'7iX/M V7*U-K y'7x^f 

aM^fU7^U-N, 7 i^y ; n^y/M V 7 ^ b , 7 X -/P^^u^ 
^y^fl/7^l^-b, 7x^y^n^y^7^u-h, *l>%?lVSt9U*Jtl/frJ 

[0111] 

7txf->BL ftKnrt'xfyH, A'^XHJyBL KE-604 (SJIIfl^lO 

, ke-85 {fmosm) . r^^r«EPNii39 . tdv 

7WKGY260 (»f^(«)|)*««it!)^-. AO^llOH (0M 
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[0112] 

«fffl¥l 1-1 2444 5*, Rl l-92574*» Hi 1-246704*. HI 
1-63560*. #G32 001-4884 OGtt^U y»r*f- A*i«OTfcJfln* 

[0113] 

[0114 ] 

Y-)vm&b. *y*A«xx?A*fl:aw, wry yr;r?v 

[0115] 
[01163 

UV-l : 2- (2' ->f;k7x-^) K>V h V T % /—&> 

UV-2 : 2- (2' , 5' -i/'-tert-^7x-;H * 

UV-3 : 2 - (2' -hWy-3' - t e r t -yf-A- 5 ' -*^A7x-A 
) OVhUrZ-A' 

UV-4 : 2- (2' -hhW-3' , 5' -y-te r t-7Wx^) - 
5 - 9 no^y V b >J 7*/- A 

UV-5 : 2 - (2' -t - (3" , 4" , 5" , 6" -fh^tFn 

7*;M 5 Mf-A) -5' -^f;i^7x-;W ^y x /HJ7y-A 

UV-6:2, 2-^l-yt'X (4- { 1 , 1, 3, 3-f h^f-Ay^A) - 6 

- ( 2 H-oy hyry-zi'- 2 --f ao 7x/-a) 

UV-7 : 2- (2' -th'n^ry-3' -tert-W-5' ->Wx^ 

) -s-^oo^yhury-A 

UV-8 : 2, 4-^tHP^>/7x/> 
UV-9 : 2, 2' -xtFn^y-4-^h^<>/7x/> 
UV-10 : 2-hFo^y-4->>^ry-5-^W7xy>' 
UV-l 1 : t'X (2-^Ky-4-tKD^y-5-^/^;|,7x^^y) 
LTtt, **3 7 0nmOT^«l<!0«llRttfcftfi, *»-3J!JJ*»ft 
*Rtt<0lMW»^ KX4 0 0 nmJ^Osn«ewiHJ^*V^OjW4 L<fflv^>ft 
*. *5WCffft3»7^^AO«^*iRJR(lti:tTtt, 3 8 0 nm****Hfcte»l/C 

[0117] 

^7 -f AAfcfflv^^i^MMMJWmMtt, &£3 8 0 nm^^a$^ 
[0118] 

[0119] 

Mi^f-n^y. MMyrneA^y. Hjy^A*?>\ fh^f/i.f^ 
h'J-f yyo^i/f-^y, huyh^^^y. fh?xKyf^y, f- 
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th-*-- k x^^^^hyr-febr-feh^h^ +?>*mit&mt iritis* 

[0120] 

^7V ( S*x*A>5*xb*5/^9;\ 5'xf-/l'>'9y^T'tb7*tb'*--K ;rf^;l/b 
'J^h^^>7>. **/H*yxM^5^>, xf^hyxf^^i^ 

[01213 

[01223 
[01233 

ire. «^««Oi^*iata!!l«CJ:0»RW 
[0124] 

mmRfflmt ixm^mmtmrn^tmimmmmm^^t ix 
mfbta>t>K mm^Tmjmmmmt^xmfrzmtttx^ m*m 

[0125] 

W77U 2-tKn^xfW^;»Jl/-f (JUTT? 'J U- h fcEttU: 

T'#£ (Witf, WHW5 9-1511 10W«H) . 
[0126] 

*?HimtSi?Ux^^T^ U I— bMMWi. Hfttc#yx*f^tfyar-A*:2 
-tKn**af-*7*'./l'-K 2-tKo*y7?yi/-b*tM/VHtRJ63* 
4^fc(cJ:->T««fc«;i:**r** (Witf, #63835 9-1 5 1 1 1 2?**£[) 

[01273 

sry^-fcU ;iiU^tt#WJ. £»B!HM*»flUU RlB$«:«,^**f6 
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Wyffim, ttis&fhyfflttk, *W7±J>imto. tt^yhymmfr^ 

[0128] 

rnnyvyr^yi^-K s^y>*n-/urn^y^b97?iiu-K 

x y h -/u h y r ? y h , ^x'j x y h-/kf h 9 y h , s^y ?x y 

x y h -/um^t ? y k r/i^t^tty^y ?x y x y b -/Ky ? r ? y u- 

[0129] 

8>JfcLTi>tefflT'£& e EttWfcii, THrb7xyy, K.y*f7xS¥ % tb'O^W 

/7xyy, st^-xyhy, a-rso^Axxr/k f-**-?yi>y^&^ft 
fe^WHctW^tmi, x^^r^yu-h^3te^^^fflois 

, n-r^T$y. hyxf-zur^y, hy-n-^;U*X7^y^c0ii/^U^fflV^ 

ns3K^^J^^^M^iS«%<^i^i-i om%«Rjirt4r hwvt* 2 

. 5-6Jt*»*«#*U>. 
[01303 

[0131] 
[0132] 

«E**fl\ *£E*«ff, «WE**fl\ ^-#yr-?fl\ > 

?/ua54 K^yr. **yy5yr^£fflvvg>ii:tf-c££. m^fHifii^ii^y 

y7XJr>TM&&#. Baj*3feMii20-10000mJ/cm 2 J>^Ki<. #£L< 
ti. 5 0-2 0 0 0raJ/craW, j^«*^ig , «^fRWfc*»«tTtt-f<OfH 

[0133] 

»tRfl^M»!^«R^m^ L/CUt, ffli-tf > JMbJcftBL 7*3-/1*1. 

ttztiktm&imvz*. #*L<ii. roeuy^y^w^y (««ii-4o 
r/u^/us) r/u^^x^^r^tiT-ntfi/y/ynw^y (&£&i-4<07/i/* 

[0134] 

74^-^-3-*-, n-*3-7-, y/*-*a-*-, #LJiJLn~?-, 
xt— - fc & . MffiSt^* 7 MlJftl 

SO. l-30junrca*K »*L<tt, 0. 5-15jum-C*&. »WW4ff4L< 

[01353 
[0136] 

iSLTftfcW^KJBK:. ^^^y^fi&ih***:*), ifc««>9flHW«:S»66 
[0137] 
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^yx-fuyawuHBss. *y*-**-MMS»*, ^vy*rr*s:'jMMW&* 
, ^^s^MBBft*, sKu^7^>awiiatt*. #yxxr/wRttiitt*, *yrs 
«8!JBH0*, #y>f sk*«h&*, ifcw#y^Mtxf-uyaMHB«**t*»ffti 

fffcLTtt* 0. 0 0 5~ljum##±L<0. 01-0. 1 ^mt&4i kaWtWi 
[0138] 

[0139] 

WWwKff«llt±l0Xt:«J:^fc:aJtftii;35«tF4U<. *fc*F4L< 

«± 5 xisweab o . bop* Kttti kiotk** <t o \zmt ztmt U\ 

[01403 

-(3, 5-y- t-W-4-th'D^y7x^) T^OtT**-!*) . h^xf-V 
y^U 3-;w-t'X (3- (3-t-7>^-5-*^-4-t Kn*x7xX/p) 7* 
ntT^-^-bK 1, C3- (3, 5-iS-t-7+)V-4 

-tKn^f^7x-;W rnm-h) , 2, 4-t*X- (n-*??^?-*) -6- 
(4-tKn^f5/-3. 5-*J-t-7+tl,T-»S) -1, 3, 5-hUT^>\2, 
2-f-^-xX^lx>-t'X C 3- (3, 5 - i/'- 1 - /f 4 - 1 h'ndf y7 x-;P) 
Tnt";J-*-M „ ^^7*^-3- (3, 5-y-t-7 f f/W4-t Kp^x7x 
7*ne**-K N. N' -^MMf-Wt** (3, 5 -is- t -7>/W-4 - 
tKD^-tKuyyf7aK), 1,3, 5- h U^f-;i/- 2 , 4, 6-hyx(3 
, 5-> r -t-7*f7U-4-t h'P^^>^» ^-tf^ byx-(3, 5-y-t 
-7>>P-4-tKn*^y>^> -^fVvT^W h^W&Ihtf-CSS* *C 
2, 6-y-t-r^-;P-p-7Wy-/K WX'J^>Jf/l.-fbm C3- (3 

=?-/U-t'X C3 - (3-t-7>^-5-*^-4-tKn*S/7xx/w) roet 
*-H##J£U\ ifctUtf. N, N' -fx (3- (3. 5-^-t-7>A-4 
-t Kn*^7xX/|,) rot^) t K^'y^Ot K^V&<0&«*igtt»K>h 
'JX (2, 4-><*-t-7>*7xXrtO 7*X7r^h*^yy*Jl03c3QBfettfflL 
X^W ZiXb<r>te&W>mWt* -fe^n-^x^r/^UTMfiJ^TlPPm 
-1. 05ftW*L<* 10-lO0 0ppm*«jeK:#4U\ 
[0141] 

^xxxf-/U7 4 M*<?mmM%<r)^uy>*?v ywmmnw ymm^x*)^ 

[0142] 
[0143] 
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££2 600m, <gl4 0 0mm > JU?8 0jumc7>fe;UD-*7^T- h 7 -f/k&fcT 

[0144] 
<K~7"Atf)SMS> 

■fe^n-AMJT-b^-h (r«fe^USIB«2. 9) 10 0Wi& 

by7xX/U*X7x4 h 10KS& 

f-5t>326 (^U^^r^5^;i/X(^)$S) 0. 5 MSP 

7xni^ R972V <B*Txn^<tt) S3) 0. 2 US 

4 0 5M3P 

x*y-;P 4 5£Mffi 

*<«O*05»M«No. 244^fflttri&tTb-7 e A$:^ 6 URUrF-T 

^Ubx^*x7**ilWtL*:. ifl»L^x7£xy?H^»K3*AL, MJ£?U 
/TTlE^LriS^I&ItCl . im#L*#£80rTl(8££^ 1 1 or, 2 

[0145] 

±IB-t^n-^r-br-h7>f;UA±(^ Tf^J&^^&^-K^-hTOfcMite 
[01463 

[01473 

x'^y ^x y ^ y f -/i^-tr ? y h 2 stt 2 o«*gp 

x^v^xyxy h-;^^-tr^y^--h3fiMLLotw 20ftfi& 

S/x V7 x 7 y«RJ6BBttJPJ 4 «* 

BBW^/u 7 5#Mg& 

r-thy 7 5«Mft 

07. 1 2^-T#;UbWirr*^n v hr-f (*«»?)xny>^) , SfcliH 

Xn.yh^|il3 0 0mmfcL3t 4 
[0148] 

teTSBflfilBflfMfWWSfefW. 12orxiE*sL*:&, SWUM? J: 0 WJIfcflM: 
[01493 

fb5xb^i/^y2 5 gtx?7~/U2 2 2 g£tR£-U ^ft^xy^-TRM 
01. 5«K*M5 4g*ffitoLfcftfc. lfiCT3«IMfl i LTTb5Xb*S'i' 

[01503 
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liirh^h^^yymmmA 1 0 20««i 

imW&k¥X+)WsV a-yiMH ( B*3^Xr-*t*L- 9 0 0 0) 

o. A2nm 

rotW/'J n-rt^yjtf^x-^U 2 7 0 0®»5P 

A yra)£A>TM-fr 6 3 0 0««| 

h £ 1 0 0 0 N • c m<Dil TWttltfcH 7 07h^H*2 b 

[01513 

h 4 . 6, 8, 10. 11, 13. 15. 17, 19. 2l£l500Ncmtf> 
l)X'1fttbHft. ^t^HilOOON - cm^tfii#lt/^7(:^txn7 

[01523 

6. 8, 10. 11. 13. 15. 17, 19. 2l£l500N-cmtf> 
ilXMfrtttt. rfOUt>3, 5. 7, 9. 1 8. 20. 2 2 £ 7 5 0 N ■ c mWflrfltoff 
ft. * Wtt^zKA'bttl 000N ■ cm0^rttHW^H7tC^t^O7h^*fflV\ 

y Mam^wM^tH i ot^t. 

[01533 

<**7*/k&4*>fl«) 

tfyUM. 6. 8. 10. 11, 13. 15. 17. 19. 2l£l500N-c mO 
ATftftttlt* #iVY3, 5. 7. 9. 18. 20, 22£750N- cm^rCMHW 
It. *0>ffi*>sKrt'Mil 0 0 ON • cm^tWlt^7tet^n7 £fflv\ 

KxA7V-MiJ**l 50/m. RjffllM K>-A7V-MiJ?# 1 6 OjumOt^fcffl 

[01543 

£tf/l^£ 1 0 00N • cmWHWcUl 2CjjttXD >y b^-f *>4>*2<Otfrt< 
±£ft«iraW£!eifcU:. ^>fh'i/A7"Ix-b(iJ|[^l50>um^t^5rL. RflfcJI! 

v^t. znttcoxuvyyAnxw ym&^ttfoft^mi sit*?. 

[01553 

#;I/h3, 9. 16£1500N- cm^Tttftttlt, ;J0Pb4. 10. 15 $-7 5 
ON • cm^T*H6ft<t. **>«W>jK/UMil 0 0 0N • cm<^T«Wrt:01 2fc 

*K£&RLfc. 1M b'yi7WbWl 5 0 juTn<?>t><7)£ L. Rfljfcffl^fc. *tf> 

[01563 
<**> 



(21) 



WRJ2005-288377 (P2005-288377A) 



[0157] 

i)/WxiOO^x <%) fcU x<officJ;D, OT^)»T'4KI«IFfliU^. 

4 4 o n mte-nmtTmnzMx^? v>w)iL*>±.tf*)m.£Lhtz o . m^&KL ^ 

[0158] 

O: 0%^x^2% 
O: 2%<x^6% 
A: 6%<x^8% 
X : 8%<x 

[0159] 
[*13 



Jfc*7* JUANo. 


x(») 






1 


9 


X 


IIIOJ 


2 


7 


A 




3 


4.5 


O 




4 


1 




5 


10 


X 




6 


7 


A 





[0160] 

[0ffi^«**g*HJ13 

[0161] 

c 02 3 la i ^ Lft x d 7 h ^ vjEmmr-b h . 

[033 *JWIi<ofttf>xn* h*'4afMIS'C&£. 

[053 **W?)«WXOy>^^«B^*4, 
[063 ia5fc*Lfc*oy^>r^«H"C*a. 
[07] XD-yh^OjETOT^^. 
[08] XPy hr>f(7)XO»/b^orti^|fejMT'*>i». 
[09] ^0«yf^<7)XDvMa^rn^|6j^-C'«>l>. 

[0103 xo .y h r>f tfxxo 7 MBK^rti^ifii^^fiT** . 

[011 3 *n 7 h /-f *5*n 7 MSUR^rfi^iSi^-e**. . 

[012] X07>^WjEBIErr**, 

[0133 XTivYftnxvvYWkftftttnW&Zhh. 

[0143 XD7b^mo.yMaW^Wfc§. 

C^o»3 

[0162] 

1 0 1 7nyW<- 

102 

103 tn'/0>y; 
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1 04. 104' »l*^Hff 
10 5. 105' »2*/H-E 
10 6' JR3iK*Mr 
107 

108 XOyb 
109 

110 ^K^ATU-f 



[01] 
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[08] 



L 

□ 190 
145 



150^ 060 ' 1150 



1300 aavHMMC-) 



150* 660"" 



1150 1300 AovhMfil(M) 



[BIO] 

L 

O160- 
14S- 

0 

[0113 

•s 

i 



"TV eso~ 



1150 1300 ^^g«|(„) 



150 650 1150 1300 ^CvMlfilM 



[012] 



[013] 




"165 ■ 

□ 150 " 

K 

145 



[014] 

□ 15Q' 
145- 



1ST 



650 1000 1300 XQ*l>i 



650 1000 1300 XO?h« 
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